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Save Hundreds of Dollars Each 
Year by Being Your Own Handy Man 


HIS amazingly comprehensive vol- 
| ume shows you how to do yourself 
all of the jobs around the house that 
have long needed doing—and a lot more 
you've wished could be done. It shows 
you not only how to make your own 
repairs on your plumbing, wiring, 
electrical appliances, masonry, plaster, 
heating system, furniture, etc., but also 
how to make improvements in your 
home, from a new bookshelf to a whole 
new roof. 
No longer need today’s high costs 
keep you from having the kind of home 
mr you'll be proud of—attractive, smooth-run- 
More tha ning, free from hazards, and equipped with 
te every comfort! This book makes even the 
C Hy most unfamiliar job easy to do—and fin to 
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Here’s Everything You Need to Know to Do Your Own 
Repairing, Beautifying, Modernizing, Converting! 
The A to Z of CARPENTRY, PLUMBING, PAINTING, 
DECORATING, WIRING AND APPLIANCES, MASONRY, 
FURNITURE REPAIR, HEATING SYSTEMS—all in one book! 


Make a New Kitchen, Game Room 
or Bathroom! Build an Extra 

Apartment and Live Rent-Fr: 

1,001 methods to help make your house more {ram end other elesiri- 


Liveable—and add hundreds, even thousands of dol- £2! epplionces is shown 
fn “the COMPLETE 


for les money? 

Want to convert your barement or attic inte an 
%o'many are now doing, to hel 

the housing shortage and brink you = very ‘ 
i new income? 

Mca Hake. these. improvements, yoursel at 

surprisingly low cost, witht the help of The 
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_.. An Invitation To Readers of This Magazine 


FROM THE PUBLISHERS OF THE 


| 
Bea “AGNALLS New Standard ENCYCLOPEDIA | 
| 


Prease Accept with ouR COMPLIMENTS 
Volume One of the New 1947 Edition—Now On Press! 


{ALL WE ASK YoU To PAY 


WE, ate now on press with our 
lntest 1947 Edition of Punk & 
roe ‘New Standard Encycio- 


mis Intest edition, newly re~ 
vised, we have allocited among 
the hewspupers and magazines 
carrying our current advertising 
program, In accordance with this 
jan we have set aside 1500 sets 
for readers Of this magazine and 
now Invite you to become the 
Owner of a set—making this ex~ 
traordinary offer to enable you to 
become acquainted with the vol- 
umes before you decide to buy. 
‘We want to send you Volume T 
with our compliments. Merely 
send us 10c to cover our mailing 


aything 2 
folume I. you 
sslume 


After examining 
‘want the rest of the 
set, you may receive It at a ridicu~ 
Tously low price through our book 


a week plan. If you want no fur- 
ther books, inerely drop us a post 
ard saying 80, and that ends the 
matter. 
Some Facts About 
This Encyclopedia 
But frst, we want to give you a 
few facta to Incerest you tn taking 
the trouble to send for Volum 
"The newest 1047 Edition con- 
tain over 52,000 articles. Compare 
thls with any gther encyclopedia 
in ‘the world, You will Ana that 
this number ia at least 30% greater 
than in encyclopedias costing you 
Up to four times as much as Ours, 
Reach volume is as Up-to-date a 
human ingenuity can make it. 
‘This edition has been revised to 
cover events of the past year. and 
each volume, a it goes to press, 
is brought up-to-the-minute. Our 
unique book a week delivery plan, 
Bringing you the volumes aa they 
come off the presses, makes it the 
most up-to-date of encyclopedias. 
Easy-Reading, 
Handy Volumes 
Editor-in-Chief of original edi- 
tion was Prank H. Vizetelly, editor 
of the Funk. & Wagnalls New 
Standard Dictionary, Surrounded 
by a host. of authorities, he 
fount this immense work’ into 


ing. 
‘Yet the books are so easy to 
read! Your children in school can 
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use them with profit. Pree of ab- 
struse wording—and free also of 
fact-omitting brevity—this grand 
encyclopedia. will serve you for 
years to come. 

‘And in spite of their enormous 
contents, each volume can be held 
inone hand’ Here is a new stream- 
ned, usable set, handy for daily 
reference. 

‘Nor does the incredibly low price 
we have set on the remaining vo 
umes Indicate the quality of mi 
terials and labor that went into 
them, as of course you will soon 
see for yourself. 


Unique 
Book a Week Plan 
Our plan gives you the 


books as quickly as they 
come off the presses. 


TEN CENTS TO COVER COST OF MAILING IT To You} 


of only a book @ week, our pay- 
‘s-you-go plan therefore puts 0 
strain on any pocketbook, 

How much are the volumes? 
Here's the surprise, You pay only 
$1.39 for the De Luze Binding, 
plus it¢ mailing cost. The com= 
Dlete set thus costs you only & 
Small fraction of what other high 
Sie want only the opportunity 1a PROUE 
fo you Wat ours is unexcelied for Your 


ine, 
K Choice of Editions 
‘With this announcement we offer you a 

choice between out De Luxe Eaton and 

Sut Eiary “aston of the nezelopedi. 
‘me De 


Ealtion, at 
tn aap ‘blu, 


ers feces are 
color reproductions et woodcuts by Hart 
‘Nevander “Mucler, renowned aris in 
iat medium. the frontiapleces belle ® 
set of woodcut portraits of American 

Presidents 
"The Library Baition, costs slightly 
‘more (81-80 per volume plus the mame 11g 
ailing ost), and has all the features 
described above, plus a ‘more expensive 
Binding. ‘The covers of this superfine edi 
eigth, with 


‘decdeated 
old eat belgie 


Zine of much Targe clrewiation “as thi 
One. First come, rst served. Send of 
the ‘coupon “TODAY! 


Voltime ip delivered to UNICORN PRESS, authorised Pubitshers 


you immediately. Two 
Weeks later, uniess you can- | 
eel your reservation, the 


Brooriyn 1. New York 


T enclose 10¢ in coin or stamps, for which send 
spe Volume T of the latest 1047 Funk de Wagnails 


Sext twa volumes aoeimane | Seg. standard: Bocrclopedia in edition checked 
beers De LUXE 


fa.to you Two weeks after 
that the foltowing two voi= 
mes are sent, and s0 on. 
You thus receive your vol- 
umes, freshly off the press, 
at the rate of a volume s 
wer. 
ou do not pay for an; 

books in advance, We ene 
close a bill with each two 
Volumes which you pay 
Within 3 dave after receiv 
Ing the books, Considering 
the amazingly low price of 
the set and the fact that 
you pay for tt at the rate 


Oumrary 
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Mechanics & Shoperalt 


Paper Handles for Hacksaw Blades. 
Good Layout Starts the Job Right. 
Power Oilstone Sharpens Blades 
Flexible Couplings Smooth Power 
How to Make Rotary Files 
New Shop Ideas... 
Coated Abrasives 
Welded Pipe Forms Foot 
Posts Guard Sliding Doors... 
Tool Rest Gauges Depth. 


Home Mechanics & Handicraft 


Craftwork Projects of the Month. 
Coffee Table Has Ax-Handle Leg 
Portable Fence G 

Pie-Tin Decal Di 
Wheelbarrow 
It's Copper for Candlelight. 
Antiquing Copper...... 
Model-Train Table Folds Up. 
Floating Boathouse Has Picnic Terr: 
Rack Holds Dishes Aboard Boat 
hing Towel Rack 


Junked 
How to Paver a Roof. 
ndwich Board.. 


Kitchen-Match Pipe Ra 
Laboratory Equipment You Can Make. 


Radio & Electricity 


Boosting Coulee Power. 
Hilltop Tower Relays Radio. 
Hi-Fi Amplifier 
News in Electronics... 
Contact Mike Boosts Musi 
Condenser Cuts Interference. 


Departments 
Voice of Science. 7 
Letters. 16 
Aids to Modern Living. 152 
New To0I8...ce.e 173 
Keeping the Home Shipshape. 17. 

What's Your Ingenuity Quotient: 178 
Craftsmen at Work.... 181 
Hobby Shopping 186 
Home Experiments. 214 
What's Wrong... 217 


For Easier Farming. 
Editorial M.mo.... 


WARNING TO 
THE CURIOUS! 


Don't read another word of this 
advertisement unless you're interested in 

a better job, a larger salary, greater 
responsibility! I. C. S. messages are not 
addressed to the idly curious—they're 

for the man who is curious with a purpose. 

If you want to know how to start 
achieving advancement and success, we have 
important information for you. 

We want to tell you that I. C. S. 

Courses covering more than 400 commercial 
and technical subjects are available 
for spare-time study at surprisingly low cost. 

We want you to know that pay increases 
and job betterments are consistently reported 
to us by I, C. S. students in a volume 
as high as 600 and more letters a month. 

Note, too, that successful I. C. S. 
graduates are numbered in the thousands and 
include presidents, board chairmen, production 
and research heads, superintendents, 
foremen in almost every branch of industry. 

If you're truly curious, you'll want to know 
the details of what I. C. S. did for these men—and 
what it can do for you. The coupon brings you 
this full information, Mark and mail it right now! 
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HOME MOVIE PROJECTOR OWNERS! 


Enjoy your projector more with these new, 


thrilling Castle Films . 


mm SHLENT—16 mm SOUND 


Join the tens of thousands of home movie fans who 
collect their own personal Castle Film libraries of the 
world’s finest professional motion pictures. Adventure 
— sports — travel — historic events and famous car- 
toon characters. 

A great variety of subjects to select from. See your 
photographic dealer now while his stocks of Castle 
Films are complete. 


Available in these five sizes 


8mm 
(50 ft.) $1.75 


Headlin: 
Complete 


© FREE! 


AT THESE LOW PRICES: 


$5.50 


To All Projector Owners! 
SEND COUPON NOW: 


Please send me the new 1947 Cor 
Catologve dercribing more thon 170 


Ready, Set... 


Here are the mousetraps on 
the table. Dr. Van der Grin- 
ten is about to drop a marble 
representing a neutron on 
the first “atom.” 


Go... 


‘The “atoms” are “exploded” 
in an uncontrolled reaction. 
‘This is the theory behind the 
atomic bomb. 


Mousetraps Catch Big Idea 


rs month, on this page, an “Atomic 
Mousetrap” was cartooned as a desir- 
able, if impossible, demonstration. But, I 
wrote, “while nuclear fission comes only in 
the big, all-family package . . . the idea can 
be put out in handy, one-brain doses.” 
This is exactly what three serious physi- 
cists with a sense of humor proceeded to do. 
It was a coincidence that they used mouse- 
traps to illustrate the chain reaction. PSM 
was still on the press when Dr. Richard M. 
Sutton, of Haverford College, started play- 
ing with snappers. Meanwhile, in the 
General Electric Laboratories in Schenec- 


tady, Dr. William Van der Grinten and 
Dr. Lewi Tonks were rigging up their 
version of traps for ideas. 

The contraptions are simple and cheap. 
Just rig up the traps with string, set them, 
touch them off, and watch the “reaction” 
race through the chain with a clatter as 
satisfying to school children as it is to Ph.Ds. 

‘This month, when school opens, I hope 
every teacher who reads PSM will send out 
for mousetraps. This is the kind of teaching 
that makes learning easier. 


Rina Gitteces 
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At Philadelphie, @ testboard mon ons 


rs os on electronic 


ichmon calls attention to conditions on 


‘one of the coaslal systems fo Baltimore ond Woshington, 


"Send 


Strung out along every Bell 
‘System coaxial cable, electronic 
watchmen constantly mount 
guard over your voice. Some are 
in manholes under city streets; 
some are in little huts on the 
desert. Most situations they can 
deal with; if things threaten 
to get out of hand, they signal 
the nearest testboard. 
Principal care of the elec- 
tronic watchman is the trans- 
mission level. Sun-warmed 
cables use up more energy than 
cold ones, so a transcontinental 
call may take a millionfold 
more energy to carry it by 
day than by night. Each 
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Help to Manhole 83” 


watchman —an electronic reg- 
wlator—checks the trans- 
mission level and adjusts the 
amplification which sends your 
voice along to the next point. 
Many hundreds of regulators 
may be at work on a single 
long distance call 

Without automatic regula- 
tion, the precise control of en- 
ergy in the Bell System's long 
distance circuits would be a 
superhuman task. So Bell Tele- 
phone Laboratories, which in 
1913 developed the first high- 
vacuum electronic amplifier, 
went on to devise the means to 
make them self-regulating in 


telephone systems. This is one 
reason why your long distance 
call goes through clearly, sum- 
mer or winter. 


BELL TELEPHONE 
LABORATORIES 


Exploring and inventing, devi 
ing and perfecting for con- 

ements and 
phone service. 


a 


“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 38 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
‘specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money, But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 


*G. I. APPROVED 


LASALLE Extension University 
4 @orrespondence Tnstitution 


Dept. 983-R + 417 S. Dearborn + Chicago 5, Ill 


Iwant to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
Your free 48-page booklet about that field and your 


City, Zone and State.. 


LASALLE 7ENston ouivensity 
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1 Will 
Show You 
How to (2 a rm 


Eorly in my course I show you how to build this N.R.t. 
Tester with ports | send, It soon helps you fix neigh- 
and connect Radio parts; give you practical experience. borhood Radios ond earn EXTRA money in spare time. 
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Building this A. M. Signal Gener 
more valuable experience. It provi 


modulated signals for many tests and experiments. 


T GOOD JOBS LIKE THESE 
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by Practicing 
in Spare Time 


KNOW RADIO 
Wa Suctets— 
1 Will Train You at Home 


© YOU want a good-pay job 
othe ast-growing Radio 


Bae Bei? ene Gosten eas | VETERANS 


SR 
BADIO = Television, Bisetior” Bl this wrainke 
les." both FREE. See how I will skis. sreining 
ractieal Radio experience bulld- home under 
Pagers reer a 
HG ERFOR BARE Patna! CL Bil: Mail 


You get parts to build Redio Circuits; then test 

thom; see how they work; learn how to design spe- “Many Beginners Soon Make | full details. 

cial circuits; how to locate and repair circuit defects. Extra Money in Spare Time 
While Learning 


The day you enroll, T start sending EXTRA MONEY 
Manuals that show how to make FAT 


RA money. xing 
still learning! Ie 

‘started now than ever before, be. 
air Business ie. booting. 

Rladio ‘Technicians also" find” profitable opportu 
Police, Aviation, Marine Radio, Broadcasting, Radio. Man 
ineturing, Pubile Address ‘work. ‘Think of ‘even grente 
opportunities as ‘Television, “FM. and” Electronte  devios 
Bedome available to the public! Send for FRED books now 


Find Out What NRI Can Do For You 
Malt Coupon for Sample Lesson and, my FREE ¢page 
Rook, “Read the details “about my ‘Course: letters 
Shen T trained’ ‘sae how quickly. enally you can get started, 
No obligation! Just MALL COUPON NOW in envelope of 
SMITH, President, Dept. 


ante’ on penny 
‘National 


ehest, Washington 
Our 33rd Year of Troi 
Men for Success 


You build this Supethsterodyne Receiver« which 
brings In local and distant stotions—ond gives you 
you win success in Rodi 
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St eee ie 


Adress. % Paws 


‘isan incisde Post Otice sone amber? 


Approved for Training under GI Bi 


My Radio Course Includes - 
TELEVISION + ELECTRONICS 
FREQUENCY MODULATION 
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MENTAL CREATING 


TF you just like to dream, read no further. There 

‘comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worthwhile design of living. 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell yo. how you may ac 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fax 
cinating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
(AMORC) 


SAN JOSE CALIFORNIA 
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AEcHANiCs 
GUIDES up 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Step Up Your Own Skill with the Proctical Facts ond Figures of 
Your Trade. Sove time and money with right methods, short cuts, 
® labor soving ideos. CHECK NOW! You con look over any 
Audel Guide in your home. Start the Easy Payments if satisfied. 
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‘MAIL ORDER 


[THEo. AUDEL & CO.,49 W.235t.,New York 10,N.¥. 
Please mail mo for 7 days' {ree examination the books 
marked (X) below. I agree to mail $1 in 7 days 
peek or set ordered, and to further mail $1 
each book or set ordered until I have paid pu 
T will return the 
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ce lea. Each Vol" Sold Separately $150.0 ¥ 
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GARDENERS & GROWERS GUIDES (4 vols.) 
REMANS EXAMINATION! 
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ing Marine, Wirlae, 
practical Understanding of electri 


Book of PRACTICAL ELECTRICITY 
RICAL POWER CALCULATIONS 
Ditcrams, Photos. Review Questions & Answers, serdar 
‘Autheotle, clear, canelse 


AUDELS ELECTRONIC DEVICES. 

it to Know About Rlectric Bye. Basi 
‘ood, Covers photo-eleetrle eels & their spplleatioas, 
Mitumination, Freaensies, voltage, photocell, tubes, Ob 
wiring diagrams, ete. 


AUDELS WELDERS GUIDE. 


actlel ferton operation fe maintcca 


Bethods of electric and acetylene welding Ieluding airplane werk 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 
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bearn Fast... Earn Fast 


HOME TRAINING 
Planned For Your Needs 
You Build All These 
TESTERS... and MORE! 


€ 


LOW COST HOME RADIO TRAINING! 
Easy Monthly Payments! 


MAIL COUPON FOR FULL DETAILS. 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a "Record 
of Invention’ form will be promptly forwarded to you without 
obligation upon request. 


Patents ict Nati Washington 5, D.C. 


Trademarks ES Se 
Copyrights 


Name. 
Address. 
City 

Registered Patent Attorneys 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


Guide for 


Inventor” 
quest does 
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APPLIED ELECTRICITY 
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New 19th Edition 
8 Books — 3700 Pages 
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Mixing Up Mosquitoes 


Sir: 

Your articles on harnessing streams (April 
through August) were quite thorough... ¥ 
but I think you omitted a very important 
phase: mosquito control. Particularly in the 
South, but elsewhere, too, this health men- 
ace should be considered. 

If the pond has rather sharply sloping 
sides, with no grass in the water, minnows 
may solve the problem without help. But 
if the “eager beaver” is not so fortunate, he 
may still be able to avoid unsightly oil by 
using for a spillway two sets of drainage 
tiles, one set with the heads about five inches 
above the other. 

By alternately covering and uncovering 
the lower set every four or five days during 
the mosquito season, he can destroy the lar- 
vae, either flooding them so that minnows 
can reach them, or leaving them high and 
dry. He should, however, make sure that 
there are no pools left around the edges at 
the low stage. 


Wii E. Townsenp 
Memphis, Tenn. 


Sound suggestions. PSM is happy to pass 
them along to supplement the articles, which 
were restricted by space to the mechanical 
problems involved. 


Counting a Googol 
Sir: 
Is there such a word as “googol”? A friend 


tells me it’s a mathematical term for infinity, 
but I thin! a gag.... 


Watton Herries 
New York City 


It’s not a gag, but your friend is wrong. 
A googol, so named by a nine-year-old boy, 
is 1 followed by 100 zeros, written expo- 
nentially 10". It is not infinity, but it’s big. 
According to Kasner and Newman, authors 
of Mathematics and the Imagination, all the 
words ever printed total only about 10 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U.S. Patent Office advises— 
unless an inventor is familiar with such matters—that he employ 
a competent registered attorney or registered agent, as the value 
of patents depends largely upon the skillful preparation of the 
specifications and claims. 


The firm of McMorrow, Berman and Davidson is registered to 
practice before the U. S. Patent Office. Additionally, it maintains 
a staff of attorneys able to readily understand inventors’ dis- 
closures, to advise concerning patentability, and to prepare 
‘appropriate specifications and claims for filing with the Patent 
Office. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U. S, patents should be made and a report 
obtained relative to its patentability. Where such report indicates 
that the invention appears patentable, in order to secure protec- 
tion, diligence should be exercised in making application for a 
patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1428 VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
1428 Victor Building, Washington 1, D. C. 


Send me further particulars as to patent protection and procedure and “Invention Record” 
form at once. I understand that this request does not obligate me. 


Nam 
Address... 
City. 


| 
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PYROIL 
SCORES 
AGAIN 


SIX OF THE TEN WINNERS 
OF 500 MILE RACING 
CLASSIC USE PYROIL 


This year, as in all past years since 1993, the 
en who know best depend upon Pyroil” Six 
of the ten winners of the 500 mile Memorial 
Day Race at Indianapolis kept their raciny 
motors lubricated with the help of Pyroil 

Fyroil gives oil the property of clinging to 
qylinder walls—removes sludge and cat 
Ask your station attendant to add Pyroi 
add life to your car. 


PYROIL “‘xsines”” 


Use Aircraft Pyroil B for lubri- 
‘eating oil, Aircraft Pyroil A for 
gasoline, 


Manvlactured and Guaranteed by 
2 Street, 


PYROIL COMPANY 
250 Main Street 
La Crosse, Wisconsin 


Jerry, the talking dog, 
is entertaining hospi- 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry sent on request. 
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(10 million billion). And Eddington has cal- 
culated all the electrons in the universe to 
be only 10°*. If you want a still bigger num- 
ber, Dr. Kasner's little nephew gives you the 
googolplex, which is 1 followed by a googol 
of zeros, or 10*°"””. If we devoted an entire 
issue of PSM, over a million copies, to noth- 
ing but printing this number (in small type), 
we still wouldn't get it all down. But even 
the googolplex is still finite. 


Which End Is Which? 


Sir: 

T have Jong had a question in my min¢ 
about electromagnetic waves emitted from 
one end of a tube that is accelerating in the 
direction of the wave propagation and strik- 
ing the other end. 

Since the tube is accelerating while the 
waves are passing along the tube, won't the 
receiving end be traveling at a greater speed 
when a particular wave strikes it than the 
emitting end was when that wave left it? 
And therefore, won't the Doppler effect be 
observed at the receiving end, infinitesimal 
as it may be at low acceleration? 

Hantey M, Taompson 
‘West Hartford, Vt. 


Mr. Thompson may go to the head of the 
class. His conclusions are entirely right. 


Turn Off That Glass! 


Sir: 

‘A few days ago I met a man who claimed 
to have invented a new lighting system. 
Part of it I recognized as the old Geissler 
tube, forerunner of the neon-tube sign, but 
part of it has me stumped. 

I was in a cafe when the fellow came in. 
He had a box about 18 by 10 by 6 inches, 
covered with black oilcloth. After the bar- 
tender plugged in the cord, the man laid a 
couple of Geissler tubes on the oilcloth. 
They glowed. Then he had the barkeep set 
several wine and whisky glasses on it, and 
they did likewise. . 

When he touched them, they turned all 
colors of the rainbow... ..When you ran a 
finger up and down the wineglass stems, you 
would have a rainbow on each side. ... But 
if you lifted the glass up some inches, the 
stem would turn a very dark but bright blue. 

Now I'm guessing he had some kind of 
high-frequency outfit in the box. Of course, 


Union Leader 


“About the same time that Philip Murray was studiously 
pursuing a Course in Business Methods with LC.S., I 
was devoting my spare time to a Course in Mining Engi. 
neering. In due time I completed it, and what you taught 
me has meant a great deal to me through the years. I 
am very proud to be the possessor of an I.C.S. diploma.” 


VAN A. BITTNER 


Assistant to the President, 
United Steelworkers of America 


Railroad President 


“Following my graduation from the University of Illinois, 
Isubscribed for and took a course with The International 
Correspondence Schools. I thought then, as I do now, 
that the course was excellent. Itis my opinion that adult 
education is real education.” 


WAYNE A. JOHNSTON 


President, Illinois Central System 


He 
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Bigger Opportunities 
Than Ever in- 


(@THE FIELD IS STILL GROWING after more than 
40 yeara.... expanding with the giant auto industry! 
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POWER in the servic: 1 
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OPPORTUNITIES AHEAD! 
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the oilcloth may have had something to do 
with the color change. And I noticed that 
when he put the glasses on the comer of the 
box they failed to glow. Or maybe he had 
an ultraviolet light in the box covered with 
a specially treated oilcloth cover. . . . 

V. E. Hanrer 
San Francisco, Calif. 


As Mr. Harper suggests, a high-frequency 
outfit would explain the lighting of the Ge- 
issler tubes, but the rest leaves PSM wonder- 
ing, too. The glasses may have contained 
special fluids that fluoresce under ultra- 
vtolet light. Or perhaps the demonstration 
was colored a little by its—hmm—environ- 
ment 


A Wish Comes True 


Sir: 

In the June issue, in “I'd Like to See 
Them Make,” a Mr. Cottingham, of Row- 
land, N. C., said he'd like to see a portable 
traffic light. 

I am submitting for your inspection a 
photograph of a portable emergency traffic 
signal of which I am the inventor, 

This was first used in front of St. Ger- 
trude’s Church in Stockton from March 24 
through April 1 to control the crowds gath- 
ering there for their annual Novena, . . . 

During the time the signal was in use, we 
had no accidents whatever. Even on the 
first night in operation, there was no con- 
although it was the first time a ma- 
chine of this type had been seen in this town. 

Scorr Stetson 


Stockton, Calif. 


Shown above in operation, Inventor Stet- 
son's portable light has two small wheels at 
its base on which it is rolled like a dolly. 
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Necessary Theory Given in pay that much sooner. You make rapid progress because you work 

under expert instructors here in our great shops. We do fot teach 
Our Famous Chicago Shops! by mail. Select course you prefer and send coupon TODAY! 


ELECTRICITY  RADIO-‘tcitvsion 


Including Industrial Ifyou prefer Radio, 


Electronics COYNE gives quick, 
Bi = coun trai 
Bigot Wark, Mourn Const: 
Armature W : 


House and Factor 
ing. I ‘ 
tronics, I 
ances, Lig 
tricity, E 
Maintenance 
at COYNE 


future. No 
previous experience ree 
Quired to take Coyne 


Radio Course. 


FREE RADIO BOOK 

Check coupon for “RADIO to receive 
ur big FREE book of photos and facts 
bout Goyne Training fn Radio 
ad Television. Describes the 
ew opportunities in this fel 
how we make it easy to get aliead, 
Rush coupon NOW. 
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Try This on For Size 


Sir: 

I found the article “Mapping the Milky 
Way” in the July issue both interesting and 
informative, as are most features... . 

However, I believe that a mistake was 
made in the number given for the length of 
a cubic light-year's side, It was stated that 
the side was 3,900 billion miles long, while 
it should have been 5,880 billion miles, the 
distance that light travels in one year. 

PAUL MUTSCHLECNER 
Fort Wayne, Ind. 


Abashed at the sheer size of the mistake, 
PSM is boning up on its arithmetic; 5,880 
billion miles is the correct approximation, 


For Pig’s Sake! 


Sir: 

. «+ Page 208 of the July issue carried an 
illustration and story entitled “Modern Pig- 
pen of Steel.” The picture shown was taken 
on our experimental farm at Paris, Ky., and 
shows an experimental hog house that was 
developed by our Product Development Di- 
vision... .. We are, therefore, very much 
interested to that this hog house is 
made by the E. A. Strout Realty Agency, 
according to your magazine. . . . 

Eart D, ANDERSEN 

Republic Steel Corporation 
Cleveland, O. 


PSM naturally regrets the error, but dis- 
claims responsibility. It was the result of 
completely misleading publicity material 
that accompanied the photo. 


Don’t Bank on It 


Sir: 
.. In your explanation of the cutaway 
of the Pratt & Whitney Wasp Major aircraft 
engine (July, p. 112), you refer to it as hav- 
ing seven banks of four cylinders. Don't you 
mean four banks of seven cylinders each? 
Ser. J. F. H. 


Bolling Field, D. C. 


Pratt & Whitney engineers insist that the 
engine has seven banks of four cylinders 
each, and since they made it, they ought to 
know. Remember, the cylinders are ar- 
ranged helically around the engine, not radi- 
ally. That's the difference. 


PATENT 


PROTECTION 
for 


INVENTORS 


A PATENT IS A VALUABLE RIGHT 


States, Congress has established 


‘On the basis of @ provision in the Constitution of the Us 
© system under which inventors may secure the exclusive 
manufacture and sole of their inventions for periods of seventeen 
this protection by obtoining o potent from the United Stotes Potent Office. 


Vicror J. EVANS & CO., has a staff of experienced regis 
tered patent attorneys, available to assist inventors in the prepara- 
tion and prosecution of their cases before the Patent Office. De- 
nm and the steps to be taken in obtaining patent 


protection will be furnished upon request. 


FORM BELOW FOR MAILING CONVENIENCE = 


Eyre J. Cc 
VANS =~ 0. 


240-K Merlin Building, Washington 6, D. C. 
procedure to obtain Patent Protection, 


Please forward to mi 
together with your conve 


Name. 
Address... 
'y and State.. 


PATENTS *° TRADEMARKS * COPYRIGHTS 
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Accountancy 


Home-Study 


made interesting and practical 
thru problem method 


‘OU know as well as we do that Account- 
Y incy fits many men for positions that 
pay three and five and ten thousand 
dollars a year—gives many other men un- 
usual opportunity to start a profitable grow- 
ing business of their own. 

You probably realize also that the account- 
ing profession faces the greatest opportunity 
it has ever had. 

The only question is—just how practical is 
it for you to train yourself adequately in Ac- 
countancy through home study? 


And the answer lies in the LaSalle Problem 
Method. 


For this modern plan of training not only 

makes Accountancy study at home thoroughly 

practical but makes it interesting as well. 
And here's how: 


You Learn by Doing 

Suppose it were your privilege every day to sit in 
conference with the auditor of your company or 
the head of a successful accounting firm. Suppose 
every day he were to lay before you in systematic 
order the various problems he 
is compelled to solve, and were 
to explain to you the principles 
by which he solves them. Sup- 
pose that one by one you were 
to work those problems out — 
returning to him every day for 
counsel and assistance— 

Granted that privilege, surely 
your advancement would be far 
faster than that of the man who 
is compelled to pick up his 
knowledge by study of theory 
alone. 

Under the LaSalle Problem 
Method you pursue, to all in- 
tents and purposes, that identical 


SEND FOR THIS...BOOK 


plan. You advance by solving problems: 

Only — instead of having at your command 
the counsel of a single individual—one accountant 
—you have back of you the organized experience 
of a great business training institution, the author- 
tative findings of scores of able accounting 
specialists, the actual procedure of the most suc- 
cessful accountants. 

‘Thus—instead of fumbling and blundering—you 

are coached in the solving of the very problems 
you must face in the higher accounting positions 
or in an accounting practice of your own. Step 
by step, you work them out for yourself—until, 
at the end of your ‘ing, you have the kind of 
ability and experience for which business is will- 
ing and glad to pay real money. 
One-Tenth of All C. P. A.'s Are LaSalle Trained 
If you want still more proof, remember that 
over 2300 C.P.A.’s—approximately one-tenth of 
all those in the United States who have passed 
the difficult examination for this coveted degree 
—are LaSalle alumni. 

And knowing these facts, ask yourself if there 
can be any further question about the practi- 
cability of this training for you—ask rather if 
the real question is not about the size of your owa 

ambition and the quality of your 
ROVED —Gacermisation, 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter—it offers succe 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job 
is done. 

If you are that individual, the 
coupon below, filled out and 
mailed, will bring you free the 
information that may open up 
to you the future of which you 
have dreamed — ability and in- 
come and success. Is it not worth 
getting that information? 


LaSalle Extension University 


Dept. 983-H 


book “Accountancy, 


Name. 
Address. 


A Correspondence Institution 
417 S. Dearborn St., Chicago 5, Ill. 


Please send me, (ree of all cost or oblisatio 
‘ the Profession 
Profession of accountancy aad your taining for success 1a that feld- 


48-pageiillustrated 
fays,” telling about the 


i i _ | 


your opportunity IN Watchmaking 


Here is a career field which offers opportunity at 
every “tick” of a watch or a clock. Millions of 
watches and clocks need fixing—millions more 
will continue to need repairs. Here is an inter- 
esting, top-bracket opportunity to start an inde- 
pendent business of your own, or work for good 
pay in a factory, repair shop or store. AMER- 
ICAN SCHOOL OF WATCHMAKING has 
trained many men who are now making good. 
At A. S. W. you get proven, practical training 
under QUALIFIED, patient instructors who de- 
light in the success of their students and grad- 
uates. MAIL THE COUPON BELOW for 
illustrated booklet. It is FREE — and will give 
you a fine picture of our complete facilities. 


APPROVED FOR VETERANS 


danman:,Fieawe sed me free booklet and information 


o 
Part, 
J 2 
Your Opportunity — = — As An Alreratt 
Do you like Aviation? Do you like airplanes? INSTRUMENT 
mmakee them tick? THEN YOU WILL LIKE TECHNICIAN 


AIRCRAFT INSTRUMENTS. Here is a 
part of the great aviation industry—and ne 
sary part. As long as planes fly there must be 
trained men to service, repair, and maintain the 
instruments that make flight possible. AMER- 
ICAN SCHOOLS OF AIRCRAFT INSTRU- 
MENTS teaches men to perform this important, 
interesting and well-paid work. 


DO YOU WANT A SPECIALIZED CAREER IN AVIATION? 
‘Then be an Aircraft Instrument Technician and get your 
tral IW. 34 Weeks Intensive course. Hundreds of 
AS. employed in the industry or have own 

mm below TODAY for free booklet and 
n 


jusiness. ‘enn 
complete informat 


APPROVED FOR VETERANS 


INSTRUMENT TRAINING VALUABLE 
‘A sound training in Aircraft Instruments 1s also applica~ 
ble to many industrial elds. Many large, important 
industries use delicate instruments at some point in their 
operation —and trained instrument men are needed to 
install, service and maintain them. Here, then is further 
opportunity for you as an Expert Instrument Technician. 


28 roputar sciENCE 


YOUR OPPpoRTUNITY IN Plastics 


def ui ‘to develop, design, and 
fabricate them, ‘the coupon below for complete In= 
formation and free literature which show, in actual 
photographs, the many uses of plastics and what trained 
fren must Know to get the better paying positions in this 
field. ‘This literature tells you about Plastics Institute, 
the oldest and largest exclusively plastics training ‘school 
inthe ‘United States,” "Read ‘what graduates say ‘about 
Plast tute training and ogress they have 
made since graduating. . . 
LEARN BY MAIL OR COME TO CALIFORNIA 
(IMMEDIATE ENROLLMENT) 
‘You can study at home. in your spare time, without interfering wi 
iplaymeat or, Fo 


ry 
rout preset ex ors i pou prefer, you can attend Plastics 
Yastifuie's targe, modern school in Low Angeles, the eity that"? 


ig iaar Sines capa SSM Sa ce 


APPROVED FOR VETERANS 


Pasties tndustrivg Technica! Institute 
Deetips 40:7. 1601 &. Western Ave: Loe Angeles 6; Cali. 


LEARN BY DOING ‘Fralning 8 silent school 
ou get praction! experience making useful, ate 
tractive articles from plastic materials which we 
supply. Many students have earned extra money 
telling articles of their own manufacture. 


ame (Print 


n Aeronautical 


ENGINEER OR 
MASTER AIRCRAFT 
(AE) MECHANIC 


Intensive, practical training courses at AERO TECH have been 
Gesigned at carefully as a fine airplane... with but one thought 
in mind — SUCCESSFUL GRADUATES," Working closely. with ex= 


Prepare for the road aheed by study and training. AERO TECH 
training prepares you to qualify for your CAA LICENSE. 


WORK WHILE YOU LEARN 


‘ume for the obtaining 
‘our stdente— Veterans 
s plan. 


of part time employment if desired. Many 
‘and Non-Veterans—are taking advantage of 


APPROVED FOR VETERANS 


STUDY ON A GREAT METROPOLITAN Gentiemen: Plesae end me complete free Information 
ie CANCER Soom Reve vec alin. 


8 Aro Indutie Techn Sntte you et the advantars ot being ix! 

{ha Sincer ofthe pent Pulte Cont aternt Undeters palte 

Shtoce for meteatin and fon Wisc omar wi rie i Cattenaae | a 
Soom and bourd ere sraale"efreconais neat™nd YOU CAN 

OBTAIN IMMEDIATE ENROLIAMENT, MAIL THE COUPON TODAY! 


Veteran____on-Veteran_____ 
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An Approved Schoo! 
The Largest of Its Kind 


SPARE TIME HOME TRAINING 
PREPARES YOU FOR BIG PAY 


FREE WATCH jertctocrWaice heparine Course 


TO the MAN 
INTERESTED IN 


Every i Las 


sna TSvatee to 


sores of our students tall how they’ have advan 
wef acetate 
fell wo oe ards liberal 


struction by lawys 
Bandling legal 


‘3D poputar sciENCE 


nA ARE NEEDED FOR 

ENGINEERING 

Fee onles 

VIE) eects 
sitet’ 


me aha bros , 
story, Peclites, a2 
APPROVED FOR VETERANS TRAINING 


fuition and loing covts. 
‘New Classes Start Each 
2 Albuquerque, 


‘communications, Wi 
experienced. f 


SAMPLES FoR AGENTS 5 
oer Rome kaha" ‘Bie’ 


fy AGENTS iN 
200% Profit SIGN LETTERS 
iat rrates ESTERS 


KSMITHING, & KEY Manns 


yl \ eck: 


ae 


WATCH a, AND e S10CK, REP 


igen fr nbn fee 


ARTHRITIS-NEURITIS-SCIATICA 
If you suffer the agonizing pains 
So \\of these diseases when the usual 

remedies have failed, learn about 
a new trustworthy, modern, non- 
surgical treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation. 
BAI 


CLINIC Dept. 36 Excelsior Springs, Mo. 


Practical shop-type train- 
ing gives you actual experience 
with Home Radio Equipment—part of 


You build this com- 
plete, modern superhet 
‘crodynerécelver with the 
rerimenial equipment that 
‘with your. Natlons 
ing. You keep all ay 
Saraten bent ye 


SHOP METHOD HOME TRAINING 


By National Schools of Los Angeles 
A Practical Technical Resident Trade School 
for over 40 years 


A permanent faculty of experienced in- 
Siructors and engineers stands behind st 
{raining from" National Schools.” These 
hen are teaching every day right in eur 
Sin eexison tnd Brondcanting Stain, 


Service "Shops and. Laboratories: mam. in the production, operation and 
Brstshand experience with students here Maintenance of modern Hiectronte, 
at School, ‘instructors “understand ment—in Radio. station 
Industriesin hom 
‘tnd studios 
‘Send For Facts Today 
melt to, yourvel 
Fine Opportunities Ah for’ a CAREER ‘ater “Wilk 
Learn how, National traning can ft YOuR SUCCESS AND SECURITY. Send 
got standard radio parte tor thie audio [a your Spare ‘ite fr the FREE Manual. SEE POR YOUR” 
Basiltoe which you get to unde aioe Or’ Rapt NEW AND RAPIDLY SELF just-how you aay readily quallfy 
building le yourve ExpanDina: (ear for opportunities in Radio, Television and 
earn je MODULATION (EM), TELEVISION AND Hlecifonics. Read the catalogue wo Will 


‘oth resident and 
pag Siow’ Rts ine Ciret ona 
Romentds"tsoa |S Femur tntn Beran 


boa a ce 


‘. L APPROVED 


NATIONAL SCHOOLS 


LOSAMGELES 37. CALNORNIA EST 1008 
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It’s YOUR future—Make the most of it! 


the bigger pay in 
electrical repair 


portunity to get started 
{n electrical maintenance and repalr—and at top-notch wages? 


‘ 
Rance and repair work TDAY—trom this well-known slee- 
trical ibrary. "You cam toot 
THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 
5 volu, 1826 poges, 1724 illustrations 
jow-how"" to tackle any wiring oF motor 


rst step toward improving YOUR future— 
Mail this coupon TODAY 


special price—easy payments—FREE trial 


Il Book Co., 330 W 42 $1, New York NY] 


THE ONLY GENUINE WEBSTER IS THE 
e 


NEW INTERNATIONAL 
‘DICTIONARY. 


Merriam Company 
to pul 
nary, Through the years, with 

each new € stantly en 

the scope and usctulness of Noah Webster's origiaal 

Work, until today mes Mexazast and Wrnste® 

ally important in identifying “The Supreme 
iy.” Atk for Wansten's “New INTER 
Dictiowany, Second Edition—the grea 
idged Merriam-Webster 
field 2, Mass. 


G. & C. Merntast Co., Sprin 
1847 UL ONS 1947 


MERRIAM-WEBSTERS 


“THE SUPREME AUTHORITY” 
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INA FEW 


THIS CAN BE YOU wontus! 
BIG MONEY cx Your Ou 


> REFRIGERATION aud 
APPLIANCE REPAIR BUSINESS 


De ecival werk deily in school shops. Train to repair all 

makes of ELECTRIC APPLIANCES, install and service oi 

burners. Learn basic electricity-motor rebuilding, etc. Fatt, 

therough 2-way trining includes REFRIGERATION. Learn to 

install, service, maintain all types of domestic 

‘and commercial refrigeration equipment. 

VETERANS—your G.I. Bill pays 

$902 month PLUS entre cost of 
Write for FREE ILLUSTRATED FOLDER 


MICHIGAN SCHOOL OF TRADES Inc. 


‘U-pump-tr seRvice 
. Devt. 4A, 208 west Wilder sty Tampa 3, Plorida 


‘AMAZING DISCOVERY! Corrects: ike sane 
Fi imorovementin ree houre Hot 
Free. Wrive, ©. Oxment, 36-B, Bt. Louis, Mo. TELY 


STAY HOME AND MAKE One 


Where. pay gladly zi 
‘STEPHENSON METHOD, Established 1894, 12-62 Sovth Market St, Baston, Mass, 


SPORTS, INC, rs. 5501 Broadway, Dept. -9, Chicago 4,1 


LEARN TO WRITE 


‘The Magazine Institute, a private school owned, operated, and 
Staffed ‘by successful writers and editors, offers an up-to-the 
‘minute course in writing for magazines, which makes it easy for 
beginners to get started in this rich feld. You work in spare time 
at-home. You may concentrate on elther fetion or non-fetion. 
Send today for the FREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED POR 
VETERANS" TRAINING. 


‘Gnguiries confidential. No salesman will call) 


Now AnyAUTO REPAIR JOB 
Can Bed’ Pysh- Over -Over'torious 


IN LESS TIME — = me? : on every cat 
WITH LESS WORK—— ut’ drom “dogs “through “Youat 
AND MORE PROFITS! 

: ‘OToR’s new AUTO REP; 
TANUAE Angee, gor hot 


io service and repair ANY pare 
of ANY ‘carl Now you can ‘ick 


auake your work easier! NO reece att of torktand tly Clear, Pictured Facts on Every Job 
were gR OR eTeT at built you make MORE MONEY trom ‘on Every Car Built Since 1935! 
os A-B-C. Clear, lustrated ine  Sgo Teper ‘early 200,00 service and repatr facts on ath 
Structions’ lead you step by step. Tove ‘max? 
NOW you can tackle ANY” job ares ectemCudy, ttle (Falind 
from carburetor to rear end—and maricon Crosley Le Sell cr 
Sot quick, easy, right, the FIRST AR pace 
‘met art Took up make, mode, — food” 

job in the quick index 
Siroles"AUTO REPALR MAN. for tte ‘times Seid Gecko 
‘UAL~and go to work! we = 


ONLY Manval of Its Kind Segiee 


Ne wonder this manoal ts wed 
‘by the U. 8, Army, Navy, uae pig pares: including 50. 
‘and technical schools ever charts. uustratlor 
ted We ean as ee ieee ae 
"To make this great book pos~ Sar tapine arances: Belang ‘Glutet 
“ae ake img My 
sible, the engineer-editors of -DAY OFFER abr be eogscations, Props Fad Measure: 
eee ee DS ciel factory Fee a anny, Gale 
manuals for you. They dug out all SEND NO MONEY = 
He"inioccalioe you'seeh mate 
ord fy crpetalsieet 
Hawa ria ins 


Motolt 
MANUAL fn 0 big book: 856. a Jost mail coupon below—twithe 
mires, #44 x 11 inches, bound in out “money! Wine” he Dostmas 
BOE} cots, Neat to0.000 ser- Srings yer ori 


22, New York. 


REDAIR 
‘Same FREE 7-Day Offer Applies on Peiererars ‘572 Madison Ave., N.Y. 22 


‘at ence: (Check box opposite book you want) 


MoToR’s Truck Repair Manual {AUTO, REPATR: MANUAL. 21 0 


Beate at, iat Gara. (plus Woe delivery charge 
si ste 
Brakes, Steering. te. 


Sie ie gai Cannons encase tage? Ul 
eae fae serie mane exes fal 
Ds macwaed aia 
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SAF | POCKET qm = 


inf: OR PURSE s/z€ 
RADIOS = 


BX 


Learn to MOUNT 
Birds. 


Od reliable school (250,000 students) wilt | 

ach ILA HOME to isan BinD: 
MEADS, ISH and TA 

SKINS and FURS. Wren ow—atonce, 


tence merge Shocinen ae 
Gene oninse Eeneheatoons Protts, too. 


INVENTING 
rae eter aaa (e = —FOR = ial 


erty 
urbane an 
tron bit ropant 
(PROFIT! Erie iee 

INSTITUTE OF AMERICAN INVENTORS, 
ave SNSTITUTE OF, WENTORE, 0. 5, 
The Gueton ts cohen a abies natn ft 
Boe, Suen on ie mens gach ter Pe 
Sragoah Ba curently earn cy, teres 

PR a 


RANDOLPH & BEAVERS 
sristered Patent Attorneys 
905-1 Columbian Building, Washington 1, D. C. 


TENTS! 


= AND TRADE MARKS i= é 
¢.A.SNOWé CO. 


REGISTERED PATENT ATTORNEYS 


426 suow ana, WASHINGTON 1, 0. 6. 


E YOU WISH TO PROTECT YOUR INVENTION, 


c TRAINING IN MINIMUM TIME 


CAL-AIROTECH TRAINING wil ald dtlarstopone poy heck al 
ER 


«salu graduates proves Our career traning is unsurpated 


> VETERANS sponuels ander" Bio agh 


You should toke steps to protect it by 
Write me for Record of Invention’? form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


15m Floor, Dept. 976, New York City 
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Heres the NEW CAMERA 2¢ 


SNAPS, DEVELOPS ac’ PRINTS PICTURE 
On the Spot th ory 10 minutes 


© He 
miracle 


at last, fully ranteed on this by mail offer . . . the 


ATIC that SNAPS, DEVELOPS 
the spot in less than 10 minutes. 
z is even folks who never handled 

ional results . . . clear, sharp, 
Simple, this wonder camera prac 
And you SEE that picture right 
after taking it. Economical, 12 pictures, film paper, prints and 
all are only $1 complete, less than 8%c each! 


DEVELOPS” Fi 
On THE SPOT 


Delivery now by mail at nationally advertised $12.95 price if 
you mail the coupon! Each camera fully guaranteed, 


© Takes and prints 3” x 2” pictures 
(5" x 3” enlargements 3 for 25c) 

© 5 lens openings 

* No focusing 


© No negative 
on film poper 


picture printed direc? 


© Own built in light meter 


© Camera convenient 3 x 4 x 5 size 
handsome, lifetime construction 


© Price only $12.95 


© Film, 12 pictures, complete $1 


© Fully guaranteed 


eeeee 


eeccee 


SEND NO MONEY 


Trial Convinces 


Send for this amazing new camera invention that 

and prints own picture on the spot 
Send'no money. On arrival deposit 
‘camera and $1 for each film pack 
ordered (12 pictures) plus C.O.D. postage. Camera 
carries maker's registered guarantee’ so you take no 


chances. Don’t wait. Mail your order for camera 
ay. (State how many film packs you want). Cash 
lers mailed postage preps 


eoeee 


WONDER CAMERA CO., Dept. 48-L 
Authorized Mail Order Distributors 
2445 £. 85th St. Chica: 


17, 
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FIND OUT ABOUT ‘OPPORTUNITIES 
IN INDUSTRIAL ELECTRONICS 


It's a perfectly natural human desire (want more 
Money, a belter Job, prestige and ail’ the gther ‘good 
things of life. Wha gets them’ Look aboubyou, Suctess 
eu will see, comes to the man who taltegined for his 
Avnew world of opportunity is toddy beckoning to 
ambitious men, One of the mast impartam and. exciting 
INDUSTRIAL ELECTRONIOM, It is attracting 
experienced electrical’ men as well as younger 
fellows aecking a way to binger ofgpings and's more 
‘OPPORTUNITY LIES AHEAD 
Radlp. It has nothing to 
ndpeeceivers. It ia totally 
Rew" application of electric power. applied to' modern 
Foduetfon by means of the maglejaeRhe vacwum tube 
Wverywhere industrial electronic devlees are replacing 
the dla-time electrical controls, gad processes indus: 
trial Electronics is Modern Industral Electricliy. 
‘Every electrician must know—Industriat 
Electronics." ‘That's. what tapy Union “leaders are 
telling thelr members, today Mikey know that the use 
of Andustrial Blectronies deiiees. ts rowing by leaps 
ahd ‘bounds. They know that to instal and service this 
cauipment, even the best of present-day electricians 
Must frst have had special training 
‘GET READY NOW! 
Now ig the time to ade into, Industrial Electronic 
While the ‘eld Is in ite Tifanéy \-'. and while it is 


Fapidiy developing a need for thousands ‘of trained 
experts. ‘Tomorrow's leaders are training. today. 


‘And here is a School equipped in every way to train 
You for Industrial Electronics work—one of the largest 
and most completely gqutpped, and one of the few of 
‘kind in’ America—g School that already has trained 
thousands of ‘men fof Industrial opportunities. 
LEARN AT HOME OR COME TO OUR SCHOOL 
Learn Industrial Wlectronics—now, while the time is 
ripe, You don't ned any advanced schooling or previ. 
ous experience, Jhyou are at all mechanically inclined 
and ‘have gone ‘@high school for at least one year or 
have an equivalen(@@ucation, we can teach you Indus 
trial Electronic: 
You can take mg#t of your training at home, in your 
spare time—or yo can come to Chicago and take your 
fhuire, {rainingdin our completely equipped shops and 
[ahoratories. giither way you quickly acquire the fine 
Points. pracyffal ‘skill, “and broad. ‘technical “know 
ow" that @Rakes thé expert Industrial Electronics 
Technician, 
A GUIDEZFOR YOUR FUTURE—Complete facts about 
Industria Electronics. Packed with pictures. Tells all 
about oft successful training plan. "Coupon, will also 
bring Petails about moneymaking opportunities for 
trainef men and. our Life-Time. Free Employment 
Service. No obligation. Mail coupon TODAY. Investi- 
gation may start you up the ladder of Success. 


AUTHORIZED TO ACCEPT VETERANS FOR 
G.I. "TRAINING 


<i a 


INDUSTRIAL TRAINING INSTITUTE, 
2180 Lawrence Ave., Dept. P2JL. ‘Chicago 25, Til. 


Please send me, FREE, your “Camera Visit” booklet 
and information about the’ opportunity for trained men 
in INDUSTRIAL ELECTRONICS, It Is understood that 
T'will be under no obligation. 

NAME. 
ADDRESS. 


crry.. 


STUDY at HOME 


With An Educational Institution 
Men with specialized training win higher positions, insure 
Iatger earnings, and are bigger successes in business and 
Public life. Opportunities NOW greater than ever before, 
Bend ‘tor ‘our Catalog. 


ARTS and SCIENCES | 


Courses in Philosophy; Education: Letters; Public Health: 
Medieal ‘Jurisprudence:  Paycholory Soctology; Physica: 
Chemistry: Plastics: Geology: Polltieal Science; Theoloky 
Business and Commerce; Accounting; Mathematics; Sta- 
tlsties; Agriculture 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, Archie 
fectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial. Petroleum, Marine, Chemical, Diesel,” Autome- 
bile, ‘Refrigeration, and” Air Conditioning Enginee! 


LAW 
Complete Professional Law Course includes 18 Hornbrook 
Series college grade textbooks. Courses aiso in Commercial 
Law, Patent Law and Medical Jurisprudence. 
‘MeXinley- Roosevelt Incoroorated, 4610-AB, Sheridan Ré., Chisago 40.111. 


YOU ARE UNDER ARREST!’ 


Help Bring Creoks to Justice Through Sclentific 
CRIME DETECTION! 


em Yar Sree eats, pte pees 
. Taetulctin,'Ptlee Proerapig. Sect ere 
Mosc tract getty fe yo pnt Bod af Al Ae 


es falar "stag Se et 


iia a at a 


“How to Make Money 
With Simple Cartoons” 


A book everyone whe likes to draw should have, It Is free; 
ne obligetions. Simply addres 
CARTOONISTS’ EXCHANGE 

Pleasant Hill, Obie 


Dest, 199-D 


CORRESPONDENCE COURSES IM 


RADIO ced ELECTRICAL ENGINEERING 


‘Box ‘pais 


wo 

Ben for rou aoe 

‘eas! You get x personal report—a guide for life—more happinesr— 

‘Sore preeperity. (for men, women, boys. ris.) Write for complete facts 
SELING INSTITUTE 


You CAN HAVE IMPROVED No-DRIFT FM 
ta the Sensational New 1948 


14%" 
PANASONIC 
SPEAKER 


A COMPLETE LINE OF FINE RADIOS AND 
RADIO-PHONOGRAPHS ... Available in Separate 
Chassis Like the Powerful Series 16°AM-FM Model 
above,or in beautiful Radio-Phonograph Consoles like this: 


SYMPHONY GRAND AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW Intermix AUTOMATIC 
(RECORD CHANGER 


sold oun 
on? 
ae 
es fon Beate 


Dept 24K + 909 SROABWAY + CINCINNATI { OMIO 
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att, 


Emb 


TRAINING COUNTS MOST 
IN AVIATION 


Get the right kind of training for a SUCCESSFUL 
AVIATION CAREER at Embry-Riddle’s internation- 
ally known School of Aviation—in air-minded Miami. 
Intensive, practical courses—CAA approved. Author- 
ized training under G.I. Bill. 

You can become a flying mechanic, certificated A & E 
mechanic or instrument technician. Or study radio: 
operation and maintenance; design 

flight. Instruction covers whole fleld of 
mediate enroliment 


It's always Summer in colorful Miami—the aerial 
crossroads of the Americas! 


MAIL THIS COUPON—TODAY! 


Dean of Enrollments—Dept. 51 
Embry-Riddle School of Aviation 

Miami 30, Florida 

Send free information on Aviation Training fo: 


Nam: 


Check One Gi Veteran EF Won Vi 


Get into a Big Branch of 
the Automobile Industry 


Tis# CHEAP OIL BURNER 


FOR HEATING AND COOKING STOVES FURNACES 


we 


Otte 
We wt fet you try in your owt 
store or furnace Tor one snunth. Get youre for tntro- 


WANTED La ONCE 


ted or unpatented Inventions, all types needed by man- 

Sfacturers:" Write for’ free Booklet "MARKETING YOUR IN- 

VENTIONY and Protective Dlaclonure orm. We have a tre: 
for wt 


Mmendous list of firms who may pay cash or royalt 

fnventions. For (ull particulars, write today 
RATIONAL INVENTION SERVICE 

1404 Mitchel Street, Dept. A ‘Oakland 4, Call 


RELEASE the Full Powe: 
of YOUR MIND 


Send for free booklet telling how you can achleve success and 
I gonla, Find oot how ta remove frustrations, 


‘A NATIONALLY KNOWN 
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A PENNY POSTCARD MAY 
CHANGE YOUR FUTURE 


ILLUSTRATED COMIC 
BOOKLETS 
THE KIND MEN LIKEt 
(VEST POCKET SIZE) 


‘They are loaded with rare car- 
toons. Full of Fun and Humor 


toorFotoroon LL =L | =| © 


Diesel Power is Going Places ry 


TruckEngine ‘You don't havetolook fartosee Diesel Power inaction 


eaters" 
bore and 6" stroke, SRIEANE, 
peer — 

r a ey I ar 
wruemne ( es a, oe al 


Prepare Now 


‘THE NEW AND INCREASING USES OF DIESEL 
open 1 broad fel for trained men who can install, 
‘maintain, operate and repair DIESEL EQUIPMENT. 
Now ia the time to prepare for these opportunities, 'N INDUSTRY 


onliney eaapment 
‘Then you get valuable practice fn our Be 
Pequipment unde 
tothe minate, nelades fates t 
ia festures. Row in our 
Sint year, Coupon bring mation, 
tet all the fae 


ooh 
wae 1) UTILITIES eigneene INSTITUTE 
2521 N. Shetfield 


Deot. ED 


Chicago 14, 1 


.«to go to College? 


Screen Process Printin q 
I SHOW YOU How, at enter : eee 


This Easy Way at Home! — rat, asin daint 


Optometry, Smbalo ‘Medicine, ete 
|] HOW To sraRT Your OWN BUSINESS 


..or get an Office ‘Position? 
~My training shows you how you may start To anywhere, you practically MUST Anish High School 
Saintes en ranks tue ; ST fa aut Seen 
1S BSR sen ts gen fa even Pos ta iol 
Stare eae : 
2. How 10 GET a.co00 par Pos: 
pte Pole pelle 


Send for FREE BOOK formation covering special train 


My big fe ilntrated book,“ Opportusitiesin ‘biteaton on ay” part. 
Seren Procean"explaine the if demand 

Screen Process printed Signs snd Toye 
and Games, Textiles, Desal edb to 
find Gla, Pictures and Greeting Cards, Adver. 
tising Agencies and other businesses. No art or 
prevtous expen required ou Learn While 


with the 2 BIG KITS of SUPPLIES I give jiyetmmne mnie 
you. Write TODAY. STATE IF VETERAN, "eee smeno 

CALIFORNIA SCHOOL OF SCREEN PROCESS 
3740 OVERLAND BLVD., DEPT. PS97 LOS ANGELES 34, CALIF. 
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GET THIS 


FREE 


LESSON 
AND TRY IT. 
OPPORTUNITY 


HERES A NEW AND 
VITAL BUSINESS / 


OFFERS BIG MONEY—INDEPENDENCE 


If you are mechanically inclined can hold and 


ance repairing. Operate from your garage, Dase= 
ment, ete, Work as many hours as you wish—the 
appliance repairman is his own boss, On many 
types of repairs it is usual for a repairman to 
charge on the basis of $5.00 to $6.00 an hour! 


NO PREVIOUS EXPERIENCE NEEDED 


Profuselyillustraged our, n 
fe, easy to understand 
touraph aah 


Practical Shop Training 
In REFRIGERATION 


Write for Details 
COMMERCIAL 
TRADES INSTITUTE 
202 So. 20th St, Birmingham, Ales) 


= Tran inthe Magic City ofthe orth 6 
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Start a NEW BUSINESS 

Sharpen Dull 
Pipe Wrenches 
Or Add to Your Prosent 


‘SALES COMPANY. 916 South Main Fort Worth 4, Texas 


(CHANITE SALES 
REAL — FOR RUPTURE 


tell 


of sen 
SPEC ash Ray 
meee meee ge 
Bignt etce" gina 
5 
Pees Weer 


The ae Truss Co. bert. $16, Hagerstown, Md. 


7 
N 
7 
‘ 


Prastics is one of the fastest 
growing Industries—offering you : 
Unusual opportunities for an in- Schoal. Reside 
teresting, successful career and beautiful So 


security in the years ahead 
Trained men, with plasties kr 
how will fil the important. 


Inatitu 
1601 5. 
Angeles 6, 


LEARN BY DOING 


WHICH OF THESE CpAceznaitey 
INTERESTS Zac MOST? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 

Acquire the knowledge that‘will help you to get ahead faster, make more money 

and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can‘ 
help you to reach your goal 

just as it has helped others 

percaceaerenismersremms CHECK, CLIP AND MAIL COUPON NOW 


Check the coupon at Tight, 


add your name and address AMERICAN SCHOOL, Dept. G646, Drexel at 58th, Chica 
and mail it at once. The 1: the Bubjects checked: 


school will send you details on 
its training plan and outline of 


study prepared by specialists. Bective 
There is no charge, no obliga- Pirvivate Beretary 


tion, so send the coupon B Sheet 


immediately. Business Management CU Rativay raining 


AMERICAN SCHOOL Lest 


Dept. G646, Drexel at S8th Street, Chicazo 37 BW city 


tote 


sreremaer 1947 4 


DESERVES 


THis / 


Engineere: Instrument! 
Bs get ses 


Gag / BRuNinc 


Refillable Draftsman’s Pencil 


a 


Get this Great Book 


— 


For Merely Examining 


Coyne’s NEW Pay Raisi 


42 poputar science 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


2°-Nowonly $3 OF 


cone 4is70L HY-SCORE AIR PISTOL 


PEAT WITH A 


HY-SCORE ARMS CORP. « BROOKLYN 1, NY. 


a 


MAGIC WONDERS EXPOSED! 


Amuse! Confuse! Thrill Everyone! Vanishing light, Ghottly Pellet, 
és ‘Match, tine, 


oe 


Soa sare 


EMPIRE RADIO & TELEVISION CO. (->3.n2, 3224800 


I were's YOUR 
eT aT THIS 
ous S 


Enrollments Increased! Room For 150 
More Who ACT NOW! 


hes z 
fof hihestauality’ walang Because Bailey ‘Techoical Schooly ate 
fecopiized und approved by iduscry, ths ingreases Yost, Poss 

or or obtaining the ‘the position you want and jacreasingly- 


hop work. You get the "ticks" of the srade which would tak 
‘bottom iol 


tthe 

"Holley Technical Schools are approved bythe Missouri Seate Board 
of Education. G. I. approved. Approved under Public Law 16 (ie 
Righest level of acceptance). Approved for State Rehabilitation Traio- 
ing by all sates which have a rehabilitation program. 


leset 
Act now. Send for free catal sca” ME Ate Conaitios 


jog. 
ication at right and mail TODAY! 


The BAILEY Technical SCHOOLS 
INTERNATIONALLY RECOGNIZED 
1652 SO. GRAND BLVD., ST. LOUIS 4, MO. 


ne YOUR LaCOME ee 


Cut out 


ee You WRITE FOR TALE LITERATUR 
Doct PS:97 KIKTAVI School of Metalic Arts, €620 §. Ruthelen Ave. Los An 


1995 to 1947—v-8 FoRD 
iho MERCURY 
lore Hore Po 
eter Gas. 


low Out Proof 
Tiraight Thro. Mullany 

FORD & MERCURY 
DUAL SETS 


$20.00 ©.0.0. 
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ANT A KEY JOB OR A 


Learn to Repair 


ELECTRIC 


USINESS OF YOUR OWN » 


APPLIANCES 


Prepare now for a permanent future, inde- 
pendence and security with a business of 
your own. Our practical, easy-to-learn home 
course teaches you, during your spare time, 


[REFRIGERATION—AIR CONDITIONING how to repair washing machines, vacuum 
fe a good look at the man you envy. What has Bes atacerie rannes: Ticapa, Oe 
he. fol fat pou haven etre enaneey age he irons tan de rouse ming Abo how togeroarted 
hig eb. He if a specialist in his fields on little capital, Write today for FREE BOOKLET, 
Why, then, should you be content with a small No obligation 

job ai Small "pay. , The door to oppartuniy is 

jay—wider than ever before, Now is the 
‘ime to'ds something about your future. PACIFIC TRAINING SCHOOL 


‘Take a friendly tip. Investigate the field of Re- 
rigeration & Air Conditioning. Here is an ind 
try that offers every opportunity you could 


 . good jobs, security—plenty of chance for ad- s 
vancement—a business of your own. ig M Ww 
Re incur eiiae atte” reese ane hat hnat de for I Workers 
most completely equipped sc its 
the world, will give you the practical training SEES OF: S50R, 
you need.’ You can start at home without giving 
tp. your present job and when you have\ com: 
feted your. theoretical training, we will. Drin 
You to Chicago where you will learn the practica 
*inow show" ‘by working on actual equipment in 
our big, expertly staffed shops 
'No advanced schooling is needed. Our unique 
hing ‘easy to grasp 
‘you go. Quit 
when zou want to. “But in any case our first re- 
sponsibility is to prepare you for a better job and 
ayhappler future.” And after you have graduated 
you enjoy all the advantages of our’ life-time 
Emplayment  service—wherever you go, when: 
ever you need it 
FACTS ABOUT THE INSTITUTE 
Founded in 1016. fas trained more 


roe {n_37 mon, Agronsutical. Chemical. Chil, lectit- 


Tew'ise practeal work ‘is ingustsal feiss. Som | eeaeesiena raton approved ie 
Iba through 1949 trained specialized ‘technicians, | SesaneTerSgmde Eater Sage. Bess 


exclusively, for, the “Army, Navy and Marine | oy E- Washington Blvd Ft. Wayie 2 
Corps. Now “sane thousands of veterans under 
the G.I. Bill, ‘both in its Residence Schools and 


by home-study. Occuples five buildings of its 


THIS COUPON MAY BE YOUR 


own, Has over $500,000 Invested in training fa- | Baking 1s one of Americas high Tnaustries in wages 
cilities, with an instruction staff of more than 100 | estly, depremos-proof,, Thorough, bane home coutee 
men. ‘Known everywhere as America’s foremost | Phi BOOKLET “Opportunitieain Commercial aking. "Wg 
Tohool of practical training Yor industry ‘atonal Bohung Bchoot, 1315 wich: hre-;Dept. 1386, cmeage 8 
Don't delay, Time is passing fast. Mark and mail 7 ss 
the coupon below. It will bring you, without obli- FIND OUT WHY THE DEAF 
Zation, full details of this and other courses, from 
fihish you may" choose.” Take the step that may 
be the turning point In your career toa Better Jol CALL THE HEARING 
ShA'DIERAE SEES —_ ‘ONE-UNIT Weer a 
‘MIRACLE 
SEND FOR 
THIS BOOK 
IT'S FREE 


| Industrial Training Institute, 
| 2180 Lawrence Ave., Dept P27R . Chicago 25, Til 

I am interested in getting ahead. Send me FREE 
} copy of your “Camera Visit” book. I would like to train 


for_—__{name field). 
Name. 
Address 
City. 


a 


Are you a Veteran ___ 


ee 


GET THE FACTS ABOUT AMERICA'S FORE- 
MOST SCHOOL OF PRACTICAL TRAINING 


ON-THE-JOB METHODS . Ps ON-THE-JOB EQUIPMENT... 


LEARN THE PRACTICAL WAY 


ABOVE: WIRING IN RIGHT: TROUBLE SHOOTING 
FACING MACHINE __ON LARGE CONTROL PANEL 


ge shops | MICHIGAN TECHNICAL INSTITUTE, Dept. 
DO ACTUAL WORK on 2281 W. Fert St, Deirat 16, Michigan 


Teal equipment. Learn housewiring, armature wiring, 1) sand me eelog end complete Intermetion 
motor rebuilding, factory installation, etc. New classes} 
start every few ving arrangements made. Vem 4 Ot Send special ltermatton, 

O Meried. D Singte. 


NO COST TO VETERANS ¢ Gov't. expens 


$65 t0 $90 month while learning Coupon brings de wane, 
MICHIGANSTECHHICALINSTITUTE), “°““*————_~___— 
ony__zowe__srara__ 


Department P5.9, 2281 West Fort Street, Detroit 16, Michigan 


MY DOBE TRAINING 
WAS ALL PRACTICAL 
EXPERIENCE! 


1 WILL TRAIN YOU ¥ 
AT HOME UNTIL 


1: Post Cards 


FREE! earn how thousands of mi 


SET eT Ba 


price, Wve years. 
SEND NAME Wet We' een free iuntrated 
dens for your business and complete, unique 
advertising plans. Rush your name today. 
CARDMASTER COMPANY 
4546 Ravenswood, Dept. 169, Chicago 40, I. 


Age. 
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HOW! Enjoy Learning to Speak | .in'tue oan 


FRENCH-GERMAN-ITALIAN 


OPPORTUNITIES sons 


to Car-Owners, 
Home-Own 

Sportsmen and 
Theat . Fits 


in Mexico, Central and South America 
—BUSINESS and TRAVEL 
every day. Now the ability 
SPANISH will mean more to 5 
ever before, 


Only [5 Minutes a Day 
4 METHOD, now tor ga 


ences, you to GG, 


tery, only $1.00 (we pay postog 
C.0.D. Send for yours today. 


CARVER-HAMPTON Co. 


speak SPANISH LIKE A NATIVE. 
‘own home, relaxed. and 

y as a child 

ING to native in- 
WW, easy-to- 
recordings 
ASA BELL. 


THOUSANDS have learned Spanish, this 
aay way for PLEASURE and BUSI: 

ESS. ‘Wiy"ade gour Pree 30-page book 

4THe Cortina ‘short-Cut.” describes. this 

famous method fully and iets how you can 
try tin. your’ on 


Fy fie ene | 
Wi Sete tree book. ( 
C27, 


Please send me—without obligation—your free book 
1 am interested in (check) 


Premie et 
e | Inver communiention 


acted 
eae 


RADIO CO. 


75 Vesey st. Dept. Ps ‘Mow York city 7 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name, address, age and occu 
pation for FREE ART TEST, to find out Your ability, 
ART INSTRUCTION, INC. 

47 _Art Instruction Bidg., _Minneapoll 


OLD GOLD JEWELRY WANTED 


Dental gold teeth, plates and bridges with metal attached. 
Any broken pieces of gold Jewelry. Immediate payment and 
free mailing container to you 


CORROSION and FRICTION 


STOP erent nt rte 
Le 


houtheld devices actly 


{/ELENDOIL 


The Enemy onion and Friction 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. S7, BUFFALO, N.Y. 


‘ot New Vork [7 


IMAGINE THEIR JOY 


LEARNED 
Quickty 
AT HOME 
“1 didn't dream 
Tcould actually 
lear to play 
without @ 
teacher, “Now, 
when I play for 
pesple, ney 
ard 


believe 
that, T teamed 
to play so well 

short 


You Like to Play? 


JOST name your instrament and we'll show” you how you 
‘ean Team to play. it-quiekly, easily, in’ spare time” at 
hhome. Never mind if you don't iow one’ note of music from 
Another—don't worry ‘about "special talent.” And forget all 
Yowlve ever heard about musie being hard ip fear. 

"The truth ‘of the matter is that thousands now play who 
never thought they could! Yes, men and women everywhere 

Have discovered is amasingly easy 

way to lear musie at home. Now 
Sreenjoving the thrilling satisfaction of 
laying the piano, violin, guitar, saxo- 
phone or other favorite instruments. 
Some of them are plaving in orchestras 
and over the radio: others are teachi 
‘music, making mooey in spare or 
ime. "And thousands. are ‘having Uhe 
time of thei lives playing for their own 
enjovment and the entertainment of 
their friends. 


LEARN TO PLAY 
BY NOTE 


Pi 
Violin Saxophone 
Urgen Mandolin 


WHEN THEY FOUND 
THEY COULD PLAY 


This easy-as-ABC way! 
mays at 
DANCES PLAYS ON 
*019 
1 cit heen 
rom telling you 
that T havea 
food position 
playing from 
iS, Hot 
Springs, Ark, 


ing.” *J. S., 


tory. 1 can 
play all of the 
popular 


No tedious study and practice, no tiresome exercises. You 
eam to play by playing start right in with the melody of a 
simple tunel It takes only a few minutes a day: the cost is 
trifling, "Does it sound too good to be true? Mail the coupon 
and get the FREE PROOF’ 


FREE PRINT AND PICTURE SAMPLE 


Fascinating illustrated booklet answers all your questions; 
free Print and Picture Sample shows how method works, If 
interested, Just mail coupon. U.S. ‘School of Music, 89 
Brunswick Bidg. ¥. (49th year) 
shetwel Picturén by profeaa 


sw York 10, 
requ 


* (pieasé PRD) 


Have you 
Instrument? + sseee 


Get this Valuable Book FE R E E 


for Merely Examining 


OFFER. LiMiTED ACT MQW 


gee Spann 
pelt tree dion 


Big New W Novelty Catalog Now Ready! 


wee heges) £e seo Szeieet Novelties 


me sare euraes | 
nick 6 color’ cover 


hy 

Sifts’ eS week? Poaeokd 
Say You Saw 

It In Popular Science 


RUPTURED? 


Get Relief This Proven Way 


ing FREE book, 
Getalls of Uberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in Your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 
4B poputar science 


MUFFLERS 


STEELS and ALUMINUMS 
with a motorboat tone 


INGLES, Chev, V8, Plymouth 
Stosts $5.50: Aluminum $6550 
hry, Olds Buick, ee, Steels 
$7.30, Alominom $8.50. V8 ond 
MERCURY DUALS, Steel $17.50, 
‘Aluminum $20.00. Aluminums ore 
voronteed for life of your ear 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 $. WESTERN AVE,, LOS ANGELES 44, CAL 


NEW WHITE WINDPROOF 
SKI PARKAS 
$425 Made of white twill. 


Can be dyed any col- 
or. Sizes, small, me- 


dium, and large. Suitable for hunt- 
ing and outdoor wear. $4.00 value. 


|. GOLDBERG & CO. 429 Market St., Phila. 6, Pa. 


“Beautiful XMAS. Cards 


“JonUT PRopucTS, 1026 20 82, Brosttyn 40, H. ¥. 


Boke 


Fe 


in MASONRY 
¢ ARPENTRY 


How To GET THE Most ouT 
oF Your HOME WorKSHOP 


Hite's how to DOUBLE the use and enjoyment you get 
from your Home Workshop! In this brand-new book, 


experts reveal know-how knacks of woodworking eral 
manship with both hand and power tools that wil 


hobbies! trations! Order this big, handsome 
workbench manual now! Pay postman only $1.98 plus 
postage when book arrives. (Or, if you want special 
DeLuxe Edition, Buckram bound, stamped in brilllant 
aluminum foil, pay only $2.73.) Use it = whole 
Then, if not fully convinced it can DOUBLE the 
your Home Workshop to you, you may return it fo 
fof every penny! Write: 


POPULAR SCIENCE PUBLISHING CO. 
Dept. 97, 353 Fourth Avenue, New York 10, N.Y. 


specialize in| | PRACTICAL TECHNICAL TSE 


6 months to 3 years Our timesesed CONCENTRIC SYSTEM. enables you to build your 
COURSES career sep by step. Each 6-month i i 
jong as circumstances permit—u 
-6 Months tional objective. For 44 years thi 
SERVICI ect elt training. More than 35,000 former students in industries the 
over. 1292 students now enrolled from 48 states and 8 ov 
countries, Facalty of 63 specialists. World-wide alum counselor com 
mittee. Terms start September, January, April. SEND COUPO! 
TECHNICIAN 1 Year TODAY! 
Tele MILWAUKEE SCHOOL OF ENGINEERING 


ee 
etree 
Air Co 


PROFESSION! 3 Years 


and drafting rooms 

‘and instructors. 

‘Approved for Yaterans = Bay and 

ree Cmpleyment Service Bernitary Accommeds 
(Call or write for Free Bullet 


Practical taining in fully equipped shope 
Batcblished two decades. 


RAILWAY _TRAVEL FOR “UNCLE SAM” 


Prepere New for Many Coming txeminations 


POSTAL Veterans Get Special 
CLERKS. [ raancun institute, vept. 80, Rochester 4, N.Y. 


Sirg: Rush to me, without charge, copy of $2-page 


book, “How to get a U.S, Government Job.” list of 
positions, and ‘fii particulars telling how to prepare 
them 

Name. Sorcerer sere as 


y other Government Jobs 3 Address, ~ Vet Pacninne 


BARGAIN 
3X ARMY TELESCOPE 


Original Cost $150.00 ~ Our Price $7.50 


‘500,000 Lenses and Prisms. 


‘A. JAEGERS 
123-268 ROCKAWAY BIVD., SO. OZONE PARK 20, N.Y. 


SOLID BRASS 12 FT. PORTABLE 


salt anyeher 
QUANTITY LIMITED 


TULIPS 


the envy of 
yourneighbors 


wv 


Imagine the odmiro- 


you wont 


€.0.D. plus post- 
290. Postage pre- 


100 for only 38 


50 for $2.00 


‘Alot tr pasty of Se 


FARMS + Amares’s Largest Bulb Grower 


wT 55, WARTFORD, MICH, 


50 ropurar science 


FIREWORKS! 


CHINESE FIRE CRACKERS 
Immediate Delivery 


80/16—1¥% Jolly Brand. 
80/20—1¥%5 Jolly Brond 

80/16—1% Cock Brond 22.22 
180/20—1% Cock Brond 


SMOKE BOMBS "3 


TERMS CASH WITH ORDER 
UNITED FIREWORKS MFG. CO., INC. 


DAYTON 7, OHIO 
ToRepair and Service 


LEARN sefszstandservice 


machines, motars, 
t lawn mowers, saw filing, cutlery grinding, ete. 
Postcard Brings Free Details 


| ee ee SS 
Says ores sxuminston "60.0, 30 exe 


REPAIRMAN’S SERVICE 22:3 


cio 


METAL FORMING ZO018 


2" RAKE. Vix in 


Now She Shops 
“Cash And Carry 


Without Painful valty 

Many sufferers relieve nagging backache quickly, once 
they’ discover that the real cause of their trouble may 
be tired kidneys. 

‘The kidneys are Nature's chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
People pass about & pints a day. 

‘When disorder of ‘kidney function permits poisonous 
aatter to remain In your blood, it may cause naggi 

wckache, rheumatic pains, leg ‘pains, loss of pep 
energy, getting up nights, ‘swelling, puffiness under the 
‘eves, headaches and dizziness. 

‘Don’t wait! Ask your druggist for Doan's Pills, a atim- 
lant diuretic, used successfully by millions for’ over 60 
years. Doan's give happy relief and will help the 16 miles 
Sf Kidney ‘tubes flush out poisonous waste from your 
Blood. Get Dean's Pills. 


The Famous 
MARK 
GUN 

SIGHT... 


The Miracle 
OPTICAL 
GYROSCOPE! 


56% 
Yours For Only. 


Send Check, Cash or Money Order, No C.0.0.—FOB, New York 
COLUMBO TRADING CO., INC. 


304 Canal Street Mew York 13, N.Y. 


PRECISION JEWELERS SCREW DRIVERS 


Set of & ‘Hobbyist 


Complete for Every 


AL lane complete at ot pres 


PINE WATCH CO., 


TO OUR OLD AND NEW CUSTOMERS 


© Send for our new larger than ever free catalog, list- 
ing hundreds of new and used items of war surplus 
and nationally advertised merchandise at extremely 


low prices; For home, shop. factory. ranch, farm. 
Items to ‘please men, women. and childre NE 
FAIL To SEND FOR YOUR FREE CATALOG NOW. 


‘We give you our personal guarantee of big savings, 


MIDWEST BUY ANYTHING COMPANY 
1520 Locust Kansas City, Mo. 


‘Our proven 2-Way Inatruction trains you at home tn 
od pay job or your owns Bor ERE! 
wate read Ra 


RADIO: 


ering course equivalent to 3 years’ college radio 
Work? Approved Woteran’ training. Catalog’ upos reauest, 


Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 


—WORLD’S MOST FASCINATING 
HOBBY! SEND FOR FULLY 
ILLUSTRATED BOOK TODAY! 


ENGINEERING Television. FM, 
Broadcasting. Servicing. Electron: 


iy 


GET IME FACTS on mode cioain 
Teading authority shows, how. au 
inexpensively you can join iy ue. a 
Sorbing hobby enjoyed by thousands 
‘of methane’ busines a 
men. Scale model railroads look, 
Perform like the real thing! 
GET STARTED NOW! Send 10¢. coin 
OS ee atl poo 
‘Model ‘Railroading. for, Yo 
MODEL RAILROADER MAGAZINE 


ee Depts 1609" Milwoukee 3, Wisconsin 


Give yourself the Backing of a 
GREAT GR OWING. Ls ated TRY 


REFRIGERATION 
AIR CONDITIONING 


Refrigeration and Air Conditioning have leading 
place in fast growing fields of our time 


‘Traine 
fhen paid well to service, Install. maintain, repair, 
rebuild household and commereiai 

fefrigerators. Important new. de: 

Velopments such as Frozen. Pood! 

and many “new "Indust 

Demand. for  commercl 

tons in restaurants, Dutcher 

taveraa, florists, bakeries, etc, 

conditioning in hommes, offices. hops, 


START NOW—Full and Part Time Earnings 
There may never again be such opportunities for men 
‘who want better jobe oF buninens SO nt yd at 

non ground Moor nd 60" i 
Many Started with sinail ines 


‘raat! 


TION AND PLACEMENT SERVICE 


Begin your training 
home in spare time. 
3 come directly to 
Shor pdoven Home 


free iluateated Brochures and other information al 
‘Reitigeration und Air Conditions os 


OVeteran 


| 
oa | 
1 
! 
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TELEVISION "2 
NOW se 159% BIG Profi 


BING PRODUCTS 
Dept. B-23, 88 Broad Street Boston 10, Mass. 


TELEV! * ron 
Vision Kits, 143 East 49 St., New York 17, N. ¥. 


—-MAIL THIS FOR FREE DETAILS——— 


_ HORSE ‘MASTERY! 


Al Wet iovers, ASSOCIATION 


TARZANA, CALIFORNIA _ 


© Windproot 
Lightweight 
© Large Flame 
Write Today for Free Catalog. Send no Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP9, Chicago, Illinois 


" descriptive circular. Seat fa 
“WARD-NIMROD FRED B. MILLER Manufacturer 
Dept. 36-£, 2968 Jessamine St., Cinti. 25, Ohio | Dept.P.S. Hagerstown, Maryland. 


PAINT YOUR CAR WY PE; 


3 
Amazing NEW AUTO ENAMEL 
YOU WIDE ON Instead Brushing? Spraying 


oe oe 
Get Beautiful Mirror-Like Finish - 
That Looks Like Spray Job! 


NEW MONEY-MAKING BusiNess! 
WIFE 2 CARS_DAILY for $25.00 sock 
Gross Up to $260.00 Weekly Profit! 


Start making BIO MONEY Now! Sell WYPE in 
. ior PR i 


SEND NO MONEY! ORDER WYPE TODAY! 


ONE QUART DOES ENTIRE JOB! DRIES TO 
Price Per Quart 


GLISTENING PROFESSIONAL FINISH! 
WYPE is a new Miracle Enamel for Autos. It is 
NOT a wax or polish but a hard high lustre 
ENAMEL finish! With WYPE, ANYONE can doa 
beautiful job! Order a quart to paint your car 
or to get started in this BIG-MONEY Business! 


Dept. 60-J, 2214 Dolman St. ST. LOUIS, MO. 


“DDT” 
A POWDER 


FLE, 


ills he teas 
Qvickiy! 


Neeps others otf 


MANUEL KLEIN ZLGPSTRAPS, 


Trained Artists ere Copable of Earning Ts Pea 
$50-$60-$75 MORE A WEEKI Ememgction setrt 
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MAKE ': $S°, HOUR 


In Your Own. scx. Business! 
ONLY AFEW| Many, clearing on, High of $20 


‘c Day NET 


holstery. Write for Facts 
‘Quick, Easy Way to Get Started 


AIRCRAFT SUPERC 


LUBE PUMP 


Hove 
Your Own 


ELECTRO-PLATING Business 


Profit 


1266-8 Gunnin Ra. 
New York 67, M.¥- 


LEWIS ELECTRICAL MFG. ‘tO. 


with these MODERN (m) 


frat es 


home, your garage, your boat wit 
RUTOHYRETOE, the modern fire ex 
pear and sarin tha ju oiung Sew 


Pm: 
FIRE 


autoryrstor .2:s.r7 CAB 


MONEY MAKING RasEgprtcormyg lgetonn 
OPPORTUNITY teritories, Write for Plan. 


Wake y up your SCALP. ‘Want better 
Emburassed by falling dandruff, 

Wotan scaln? Then ey VITABRUSH pes clecurs 
iven scalp brush that gives your scalp a vigorous 
tod iavgoraing “workout” in jut eee minutes 
of ip, Stimulates Blood supply. 
Resefal, ‘Pleasant. Write soday for complete ia 
formation and facet uaranteed offer. 
Hershey Mfg. Co. 3768 Field Bldg., Chicago 3 


THE BEST "Sc" RADIO MADE 


ONLY $1.98 


iy 
ithe. aay pay 
4 Fivne BOOK 
AMERICAN EXTENSION SEHOOL. 

beptrtch: e46m: michigan avers Cnicane Hari 


{iat saga or set rie wl eb ta 


oat onmeseere as 
Fagg MOLNAR psrnacr secre 
eee 


Become a Doctor of PSYCHOLOGY 


FRANK’S MFG. CO. 


Dept. PS-9, 3312 Tweedy BI. 
SOUTHGATE, CALIF., U.S.A. 


OTTAWA TRACTOR SAW 


Minute-ots them down, saws 

‘Thousands in ose gil heavy blade, ball to 

reer aki any eter a 
‘Avenue, OTTAWA, 


Srviwa sre. con, S705" 


SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW cost 


MAKE MONEY CASTING Ske 
FREE FACTS SET 


ect Plague 
inate, Lauda Rey "Be 


Why spend years learning by hard 
‘experience what you can get from 
hours. 


con practical 
pleased customers 

ADAMS BROWN COMPANY — BOOKS OF APPLIED SCIENCE 

Dept. 278, Chestnut Hill 67, Massachusetts, U. 8. A. 


‘over the world. 


1315 Michigan Avenue Dept. 1 ‘Chicage 
‘Opportunities tn Modern Photography.” ull 


“Fight! Wrestle! Jiu-Jitsu! } 


1 Aur finousdowerr Courses 


AZEVoiume! 101 om 25; 


LET ME PROVE | CAN MAKE YOU 


COMMANDO-TOUGH 


OR IT WON'T COST 1ee A ely 


10 DAY TRIAL! All in 1 Great Complete Volume 
q Pocked 
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AVIATIONs:YOU ViNMPenc ait 


Yes, Allen not only gives you mechanical training, but ACTUAL 
MECHANIK 

well. Look at these requests 10 our Vocational 

‘nationally known aviation concerns. "We are enclosing ten of 


A $15.00 Value $, 


four regular employment application forms which we would like . Send checx or money 
to have completed and returned to us.*" ... "We have employ- nw. eder Bip sine 5" 
fe unrantecs ‘Postoat 


tent opportunites for qualied,licaacdAicrfe and Engine 
Mechanics WHO HAVE HAD PREVIOUS EXPERIENCE = 
Employers want men wich EXPERIENCE! Yow get that expe 
Fence at Allen where mort than 25% of your ine is Spent 
‘working 0a operational commercial eirerai. Vou. Bradeate 
From Alle a3 fully LICENSED aod EXPERIENCED Alrerafe 
and Engine Mechanic in + misinum tne of one yet, 


VETERANS — Aut costs, 5" “i Stee agretnet 
‘covered under GI Bil. 


Immediate enrollment possible. 
‘Act pow sod assure yourself of 
position in the new fall las! 


GROBAN SUPPLY co. 


FREE}, 
i 
i 


Ieways, State Alrpert, rove, R. 
Vices: send me your free catalopee 


o 
Beste 7851 Circe Fewer, Tndinnapaty 4 


) Upto$600Weekly |... DETECTIVES 


with new “Recognized insiractors Ean 
5 MIN, PHOTO EQUIPMENT INTERNATIONAL 


Results GUARANTEED | 


Spee eran pistes Sone 


EeRce ea, 


MODELS cf cn aes = 


ul 


Profit by Increasing Demand 
for Belts, Pur 
Woolskin Toys 


WALL INDUSTRIES, 111 W. Jackson 


Leathercraft we 


No Experience Necessary 
Sell populor, vseful, eo -. 101 Ideas 
bBle'items from LeathercraftHead- | Send teii cents 
quarters. Complete stock. All fools af once for cot. 
‘and accessories. Instructions _ clog of money- 
come. with mo- making ideos. 
terials. Inne: 
OREO For new, 16-poge cotalog, 
write to J. C. LARSON COMPANY 
178 N. Wacker Dr, Chicage 6, Ill 


Don’t Envy The PLUMBER 


Plumbers Make Up To *15 To $50 A Day! 


Every skilled workman will tell you that Plumbers have 5 Experi i 
the best of fe WINTER and SUMMEN the Plumber busy OV@rA Quarter Century's Experience Making Plumbers 
Schoo! Operated By Master Plumbers 
Let us show you how to master this profitable feld in just 
sceks—No nocd fo ever work as an apprentice ts the 
training system and ‘our ye 
v 


tis with, ay, trade, plas the opportunities 
this eld to have your own a 


‘exclusively to plumbing. ‘Si it 
been owned ‘and operated ‘by Licensed ‘Master: Phumbery 
Over 6,000 successful graduates testify their success was 
largely due to our proven methods. 

For complete FREE information about this school and its 
Proved methods of making plumbers, simply’ fll out and 


Own Your Own Plumbing Business gatpon—no oblig 
—Or Be A Journeyman Plumber Just send name 


other field offers more opportunity for the ambitious 


i MAIL THIS COUPON FOR 
H | FREE INFORMATION 


No obtisstion 
No Salesman Will Calt 


821 HOLMES Sr. 
KANSAS CITY, MISSOURI 


ee 
FREE INFORMATION ON A GREAT [Ppiacegibegs 
NEW MONEY MAKING OPPORTUNITY |g 4 4 - 


Regards of your age, sex. previous experience. we will send you astonishing fre, facts 


own, business“with amazing LIQUID REPLICA DETAILS 


‘busines nd 
Wee for fall FREE 


Bde probe fae once aera 

Paso ital eek prokiskir Veomet'of tae’ ee FREE INFORMATION CO UPON 

GREAT OFFORTUNITIES Now! EMPIRE TRADES & HANDICRAFTS, BOX 1340-PS9 ST. LOUIS, 

rene PVOR YT am grows to et acd in w profile buns ot my 
or tne manep lng ania We eae the Nese Pu 

Sea Tory. "eat the Fi E cose 


Address 
EMPIRE TRADES Sand "HANDICRAFTS City, State 
Box 13400) St. Lovis, Mo. —_—_———— eT | 
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RADIO or 
ELECTRICITY 


| Electronics 
Shop Training 


ina Nationally 
LEARN-BY-DOING— 


Known School 


HOME TRAINING. 
COURSE 


y 
‘irst and Only Course of Its Kind 
By The Largest Approved School of Its Kind 
Now—tor the first time—a fascinat- 
ing, 20-lesson, practical Home Train- 
ing Course in Jewelry Repairing, De- 
signing, Engraving, Enameling, 
Stone Setting, Plating, Polishing, 
Casting, Gem Setting, Soldering, and 
Manufacturing. Prepares you for big 
earnings as an Expert Jewelry Re- 
pairman and a Master of Jewelry De- 
signing and Manufacturing in an un- 
crowded field. 


FREE FOLDER 


repair experts with Jewelry in constaat need of re 
Sour spare time into profit 


ILLINOIS SCHOOL OF WATCH REPAIRING 


2870 Elston Ave. Dept, 15-9 Chicoge 18, Ml. 


FREE 
DIAMOND 
INCLUDED 


Of Our Course. 
Pirite_todaxi, Get the tall 


judge, Hers — 
for Jewelry 
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MAKE BIG MONEY. 
LIQUID 


SYNTHETIC 


MARBLE 


IFEW DOLLARS STARTS 
YOUR OWN 
PROFITABLE 
BUSINESS! 


| COMPOSITION PRODUCTS CO. 
St. Louls 12, Mo. 
i 1 r N T 


Astronomical Telescope 


400 diameters, magniteation. (10,000 area, masnifcation) 
neh diameter steel main tube 50 inches long. Brass 


DEPT. BT, SUFFOLK SCIENCE SERVICE, MANORVILLE, ue 
CRAFT FINISHES supP.iies 
mete 


No READY FOR 
a FIRST TIME 
ei Natural Rubber Latex 
City FOR BETTER MOLDS 


MOLD MAKERS: Now for the frst time 
nce the war. you cai get superior natu 


PILOTS. JACKETS “A ~ 


consumeRs 
nox 5 Soce rat ave. 


THE MAYTAG COMPANY 


ined 


‘whe knew the prosical side of 


0 thet te is evailable for teking 


for Veterans 


‘Rvallable for Non-Vetcrans 


ActL 
SOMETHING NEW IN 
FIRE EXTINGUISHERS 
‘ALL YEAR JOB! TOP MEW ONLY PLEASE! 


selling succesfully 


NEW! MINIATURE =ogey 
DUST MASK % 


$1,756 to 
$3,021 Year 


Prepare NOW For 
next Examinations 


BOSTON 30, MASS. | vi 


aa ETERANS GET / 
Ready towork THE OPEN SECRET | SPECIAL PREFERENCE / FRANK LUN 
for you! QF LIFE MASTERY... | Reilway Postal Clerks / INSTITUTE 

ci 


Did you know, You do not have / Dept. M81 
to remain as you are? That you 
can become ‘something betier? J Rochester 4,.N. Y. 
Bazar ste wana rise get Ronh tome, entry fro of 
« chosen feld. Unies: sSistamer wes ya Full description of U 
scat eau 1 Y Aulist of 


°'S: Governitent Joby: (8) Tell 
/ me how to prepare for a job, 


‘10 you, Write for 
LECTURE and fall details without obi 
ation. TODAY. 


wed non-profit correspondence eauest 
10th Floor Washington Bide. Toulsvitte 2, Ky. | 


aWet?, 
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WAR SURPLUS BARGRIA SPECIAL 


BRAND NEW! 
VACUUM-AIR 
HYDRAULIC 


FUEL 
PUMP 


Original Cost 
$45.00 
Now Only 


$go5 
Postpaid in U.S.A. | 


WORTH MANY TIMES THIS LOW SALE PRICE 


USE THEM FOR @ Qrisivally, cont 849.00, Used, by the Ale 
‘ONL BURNERS sceastle pila’ ote Me 


SPRAYING 
(MACHINES: 


ING 
(MACHINES 


HYDRAULIC 
‘SYSTEMS Kral 


MANURE 
LOADERS 


sore cto | 


1522 Se. 


GROBAN ‘SUPPLY ta 


Learn this oo 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


v8 women between 18 nd 60 make $10 to $20 tn 
‘clentiBe Swedish Massage and, Hydro-Therspy 
omand trom doct 


Anatomy Charts & Booklet FREE 


Enroll now and 
J 


‘OF SWEDISH MASSAGE 
ast Ohio St. Chleago 1 
FHEE and portoald,” Anatomy Charts, $-pere 
details on Home ‘yam oon 


60 rorutar science 


You can build your own business 
NOW in the new and flourishing field 
of coin-operated radios. We can show 
you the, way 0 big earnings and) 3 
Steady income with TRADIO, the 
radio functionally designed for 'coin- 
Operation in hotels, tourist camps, hi 

Pitals, etc. Only a'small investment 

feeded to assure yourself of financial 
Independence for life. Write, wire or 
phone Jor complete information. No 


a 


TRADIO, Inc., 


Dept. 0-9, Asbury Park, N. J. 
Tei: Asbury Park 2-7447 


Made to U.S. Army Specifications! 
15-JEWEL 


QUALITY! Americ 
YEAR GUARANTEE! Made for the U.S. Army Air Corps 
‘Ther HAD to be good. SEND NO MONEY. Simply pay post- 
man $18.95 plus 10%; tax and postage on delivery. Cash orders 
sent postpaid. Limited supply. UNITED PRODUCTS CO., 
7A 8. Halsted St, Dept. WES-220, Chicago 20, Tl 


Prices FOB. Kansas Clty — No COD orders 
MIDWEST BUY ANYTHING CO, 
1520 Locust st. Kansas City, Mo, 
Hundreds of other beroaine—Write for eireuar 


Say You Saw 
It In Popular Science 


pl BOMB SIGHT STABILIZERS 


rument is about Y 
iGHT. 20. vt DC. 1 
imbals. Procession motor with manietic 
fant. 96 Ibe New, 82 


the bulk of the famed NORDEN 
OG RPak “henty rotor ‘mounted 


Shipping 


Send" ror “bufietin: These bargains won't Inst—order today 
All items FOB Chicago cash with order 


LP.WEIS&CO., 2929. Pulaski Rd., Chicago 41, Mlinois 


by Knowing The /4(IS About 7% 
ral Caters 


TERPRISES “™. 


SEWING MACHINE 
MOTOR KIT 


$19.35 


COMPLETE 


PASAAK, Box 183, Canal St., N.Y. 13. N.Y., Dept. P.S. 


We Sel 5c To $5 Items 


TO THE LARGEST USERS. 
$0, CAN SELL YOU TOO. 


CUTTING LEATHER NOVELTY CO. 
48a Howard St. New York 13, N.Y. 


EXTRA INK CARTRIDGE 
wih HALL POT _ pas Inoled YOURS 


——) 


NEW BALL PEN! 


AT NO EXTRA COST 
WHEN You BUY. 
THIS AMAZING 


Ball-Bear ing 


SPEED WHEELS—— 


Juvenile wheels, solid tire 


7” wheel 
6° wheels. 
4” wheels. 

| i} Semi-pneumatic tired wheels 
12 x 1.75", 


10 x 1.75"..... 


10 2.75" SemicPane, cen 
10 x 215 epee rm $1.25 
8x1". 
6x2". 


TREE GCUEDRINTS WITH ALK wince OnoerS 
Enclose check with order 


BROWN TOY COMPANY 
‘Akron 10, Obie 


Jim 


1093 Home Ave. 


LLIED’S Big 164 Page 
rane CATALOG! 


WRITE TODAY! 


SAVE ON 
EVERYTHING 
IN RADIO! 


RADIO 


164 Value-Packed Pages 


Send for your FREE copy of the 
most complete Buying Guide for 
Everything in Radio! Here’s the 


stocks of radio and electronic sup- 
plies—quality equipment at low- 
est prices! Get the speedy service 
and expert help you want from 
ALLIED—Radio’s Largest Supply 
House. Depend on ALLIED! 


MORE THAN 10,000 ITEMS 


Geteverything for every radio use: 
Latest type home radio mi 


AMATEUR GEAR 


‘easy-to-build radio kits, diagrams 
and matched parts lists, largest se- 
lection of instructive radio books 
=all at lowest prices! 

SOUND SYSTEMS 


FISHING REEL 


in ape 
Sara 


SURPLUS 


AND HUNDREDS OF OTHER 


BARGAINS 


beret 


FaapiesqEsapE = 


peat 


7 LB. EXPERIMENTER 
‘ASSORT. Ki 


‘STOP WATCH 
maine ein 38 


a—b) 


iSOR—T tbe. 


Big Illustrated Catalog Free 
‘WRITE FOR YOUR COPY TODAY 


Classified Ads only 70¢ per word per insertion, payable in advance. Minimum 
ad 10 words. To be included in October issue copy should be in our office 
by August 29th. October issue on sale October Ist. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 


‘CLY MER 
tufat sound. 


aS, 
vip 


‘car 
Pleo. 


a 
ee ta 
Bes l wh h 


eae ate 
a 


mai og 

: aoe 

Howes SGauirat Bt | “ice war naty sere og 
as a 

sae 


focrowheel rive en” tnieresiung infra: 
tion fee fanny mechani, 289 
Bent a Giaciomati ¥1"Ohin 
‘CUSTOMSivline” Manual. Easily make 
Mliyroodise, custom ull tas 


ors, Use your ait 
terlockl 


Sulgine block’ Good” profit possiblities 
‘ith four hundred dollar investment, Free 
Tkerature, Delaware Industries, Dept. 25, 
Muncie. Tndiana. 


‘FILLING Station 
compressor to make 


‘ear, Cont nes than, 
Tgotorafaltcard 
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ebm: esoat ring fob. Send 


oateard 
Bose Paul iuina 


iy AUTO TRAILERS 


‘pEUB pose own Teale sag Moog 
‘Have every feature you want! Plans : 


House, 
Catalog 


‘MOTORCYCLES, 


SUPPL 


ELS, Of Bvery Description, Tox TS 


om ‘valve tube pneumatic wheels @ 


fay Company. I 


‘Transmissions Al 
avoitys In 


“BUILD Am 


: 
Sheree 
shat eee a 


joo Home Avenue, 


iden Motors. Oak 


Towest priced motor 


scooter lsbeedster! Complete plans, specl- 


iSctions, 41-00. Big et ced 
Led "motors. ete “included. Breet So 


oe 


Supply. Box’ 1689-03. "Toledo. bio.” 


Bend: ae. for 
Hust. printed, 
ther” sensational 
‘wheels, ‘Mmotorscocters, 


‘Toleds, Onto." 
DGET Racer with 


Mt 
mission $36; Briggs 


Athens. Ohio. 


GA poputar science 


rorbikes,_ Servis 
Syoen tires, eke: Associated, Box C8704, 


thee speed trans- 


Sioters “Directory. 


MOTORCYCLE. Parts, new and used. | NEW Model electric welder 110 volt A= 
Hatley. Indian. Henderson. Super-X. List | DC: wil weld ail metals, easy to tne, 
ie Balak. “th K. Sth. Be. “Louis 1 Ma | iti drecnlns Complete wit power walt, 
MOTOR Scooters, bicycle engines 120 | fame and metallic aro attachment 
miles gallon, Dime, for catalog. Clymer, | bons, fluxes, rods, mask: 


OOS WELDERS ov cela iy et 
ry AVIATION WELDERS. oy wale eel 
—GiAieT Giter Rites Double vasje A: | Posh Morr inv Sua 8s 

Gait 


Inent ‘Sioa. "Yours ‘fot ‘s30. Satisfaction COMPLETE pew salaing ooiAt icing: 
art, ps. ‘Bert 


SAVE G07 om Blectsie Welgere Accor 
series. ete. Holgerson Co., Canton, Kateas, 


“WELD. cut, braze with gusoline! Amaz- 
isco ‘ance jewelry 


See Say Tae a ay St Reg a Be 
sername, ig rd 
‘ait Lowell Bide 

Sai pug sre Teel 2 panes vibe Bsr 
00 FOS “Ernest Woven 


sorapounds, 6 Ernest Noyes, 


@_AIR CONDITIONING & HEATING 


_ HEATING and airconditioning “eauip- 
ment. Write Moore’ Equipment Company, 
"a Nebraaks, 


80 MACHINERY, TOOLS, SUPPLIES: 
ELECTROPLATING booklet includes full 

srections for plating Jewel. small parts. 

ine ‘baby, 

Strong ine. 8 Ww. upper Sireet, Wurtale 


ant GRDER—Orme Wiis Te 
‘ccuracy. Calipers with direct reading 
ealen. “Cirele cutters New Tool grinder 
Towert “prices Free ineratare. Factory, 
SiivA Rant Sit, Kansas City 3. Mo, 
‘MACHINE Tool Castings for woodwork 
sng-and metalworking 


pCa NR VOLT Motors Selern, Se 
Bargain st sv while they Inst “Lyell és  surpin made 
Hartware. P.0. Bor 8, Rochester it, N.'¥. | of"bruss” browse. dural steel and stainless 

Steel “33, matched pattes D4 earh, “bevel 
Spur’ gud "atehet, st price $1200." out 


mane 
SES etog, RSET A | “ome uae, Ba TST 
pat ISS, Mead cia | oS LatthGo HEU 
Pair. J. A. Weber, 150A Maple. Hershey.Pa. ! “ORIGINAL Patented Drill Grinding at: 
Egetigeat Secaetee pees | Stan tafay Grr oma ae 
ec Se ued PISS ERAN'SR | Sorina iy Sola 
Ps 
TgReESG leis, was goes | wr afer ce ow oper oo am 


2 Geel for home and shop. Comalete | bolts, ute, washers. screws. ete, All popu 
‘elicirical parts for 30-"att fixture with de= | lar sives.-A food mixture fcr hobby’ shop 
faiied inAructions.-Pestpaia only $200 amachse anope @ farms A bigad 


fe Piuorokit ‘Reservolr, “hil- sor only, $0.88) War’ B 
Faukee Wisconsin MO" | Morris & ohn ste New Brunt 


140 WELDING, SOLDERING 


-BUILD-Ur-Own™ porjabie ars WAGE oe 
we 300, Easy" with Hobart Gentrstcr | GHEBEL Saw Filer. lee 
SAE AU cnelte “Wine tor rice Beck | prec tral Ceeuiar’ oa "Go dna" 


Hobart Welders. Box P-873. Troy, Ohio, | Aiiwaukee 4, Wis, 
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see osta ‘Manufactur- 


‘te bulletin. 
bene, g & Court Sauare, Lone 


eg 

ene itt eld at oe ee 
RSE 

defect alah erat boa Wa 
Vacocgs n by gece gsm ial 
ag a 


faba. Ch 


Ington. Chicago 2. Hil 


of ta Went 
Beat 


"Toole. Metalwork 
Machine Service, 


Sa, 
GENERATORS, ETO. 
MOTOR ae. Flashlight cell 3 
parte complete plus inatructions, To 4s 
Eltro Company. 11D. Deer Park. N.Y. 


BOATS, OUTBOARD 
‘MOTORS, ETC. 


leans St, Phila. 34, Pa, 


‘MOULDED full Kits feedy to assemble: 
plrwoad bulging its Soy, marine 


71_AMERICAN POLICE JIU 5ITSU 
DEADLY Judo Fiercest fing ech 
nique, Frek knockouts. (200 photograph 
Spins dlustrations.} Expert instructions 
Pempleie 42.25, "variety 

House, Box 4ecav Wall Statens MYC" 


Ege Eats tee 
A ag Sig TERE vin, Beene Blge BOL 
Pg ag © aaa MRE rg te ata 

a 

colSlZA ol Ving aot eo ey. | @_ BODYBUILDING covmRES 
MARINE ataeeye 160 “cee | , HANDBUANCING — Aces 

Manne cases AO” SSNS | warmer owe aw. TE 
So EST be Piety ome | Waa tine 


a5 GEA Shell pre-fabricated 8 plrwood 
rorboat, Fess i 
lugtrated catalos. Haserc. 


‘BAR-BELLS, Dambbelz, 
seen Cuuten, Pine pgkiet ood Bat- 
bell Go, Heading, Pemba. 


SCATALDOUE-over 30 Gord wast ay 
Deeds 


"Plywood Boats send $100, Marine Mart 
Buffalo’. New Yore 


rt ee ea 


BARUELLS, unesculed. iam aE Tele 
ere Jackson Barbell Oo. Springteld, W. 


Waldweod 
Groot “62. 


sendy eat Klee Bones Boo 
100-2. Basklog Midge. N. 


sy in Bromscn Cor 
Heaton Bot 4, Mowat - 


ae 


Phew York” 


51__ ENGINES, MOTORS, ETC. 


228 motors. sin 


| WINDING Data. list iT. mere 
ise. joter Date, 


CMOSCLES (Free Pictured List, 
ipment Nac Bereit, 2000 
Nace Nort 
124_ SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


‘and Used Gur 


ins —Shootine Supplies 
radee~Stamp for ist. ‘Tobin's, Cam= 
Beldge. Vermont 
EMPROIDERED Emblenpa: Machine 
‘Mnge te ‘hror more. To; Soot 


Surtrial: Agw spar bosea Bend The for 
Sample. fo, aais Park Ave. 
‘Union Gity. 

‘JUMBO Bull Frogs, Wild Rabbits, Fish 
ing Poles, Hall Bats. Land. Vol Brashears, 
Beczells, Artames 


SEEDING Generator. 150 ampere 447.30 
gfher Bareaisa Batic, uailesTocie ee, 


New and Used Oun and Hunting 


ulpiment Cualog a7 exeiing pages. uly 


‘hundreds of avaliable used 
{ng goods item: of avaliable uae 


TELESCOPES, ETC. 


Tar for Binocular, 61.50. 
Esra am naluge, Bypenacone 
Gompany. 24° West 43 

REFLECTING 1 
auameter. eas 


ts itae, 15,78 Write Skrecope Co. 
sib Aves Rew ¥ 


“BEYWOOD Romboat and Motor Boat 
K.D. Hite Ausemble an save up to $5120 
‘Three popular models. Resin bonded. water~ 
Prost nlywood consiriction” Enay to assem 

ig in spare thine. Write for free Wterature 
‘and complete. speelfiestions. °C. Bula 
fae Boat Gol, aah N. B Maitory, Port- 

‘i Oregon.” 


INFRA-RED Allee naan TO 
fed. Saab. 


ion. See the di 
gutta. $5.90. 
Beienice Service, Mancrville. 


‘NEW, used rebuilt marine motors Ma> 
zine” conversions. fitings. Pree, Catalog 
Bigees Marine Supply, Dept, 20. Cold- 
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SAVE Money—make own Oalitean Tele: 
ohiective ‘2 inch 
Siameter 


rors. Achromatic, coated 
Yocal Tengen 114 inch 


1ON Sights. All New! 
obbyiats eat this one 
‘assortment of 


menacring 
gear ale 
etic eda se ae 
Heine aot ning ae 
gtyet Waws 


Bee West 
ay! New Yorks i ; ae 
ae mec lenaey and tn eee | 


iae—gS OF mim) 
diameter, S15 each 2" for $200. Rose, 
{365 Went Broadway. New York, N.Y. 


0 MONTHLY, Raising Angora Rab- 


st free, E, 


22 BOOKS, PERIODICALS. ETC. 


‘Ouarks. Tall acres on tate 
sown wenty dolar down. 


Nil tnoertanes GooveATsore 


DETECTIVES Barn 7 Excel 
, uoney. Bel 
‘West seth. 


‘wants, We have 
“Todee, ‘Chapter, 


ioe. iating over 2600 per 
ite starine sapplian Fre, fiber ‘Sun: 
seription Agency, Fiushing, K_Y, 


"PIX It Yourself”—hom 


EDUCATIONAL Books sold cheaply or 
rented for small fee. Books bouslit, Mon~ 
‘gy-beck guarantee’ 4.000 Daraning, Cataloa 


eee Pa free, Whiten Rabbitry, | Fie, (Genres, Bowen )-Law Mountain 
‘$2.500° YEARLY raking we ‘con book “Complete inatructions. for bli 
market your young. Conttact Particulars AW" radionphoooarap they get, 
Pree, ‘Wilsons, 1065, (Paul & Mint pew sires. Regular Rition $1.40, 
5 Sie, | ete sia Sect ore 26,353 ath Av 
abe Bind abe Bulman | “ADULT Books abe Five41 00) Pres 
Aibrt dle Bovkalogues! Hirsch, Spring Valley 3, N.Y, 


TYPISTS—Profitable bisinew at home. 
gomplete copyrighted. information "soe 
Gaunt. 35218 Broadway. Chicago 13. 11 


‘Send 
East 


‘Opportunity raising Giant 
Rabbits, Waters Rabbit Farm. 
Geo: 


fer hai 
‘iced Laverature Be wi 


realy, ‘to start prodtable 
ree detaile, Marlowe Teieraion. 10 


Reais Guys Ne: 

LADY'S Novelty ta 
ture at home fast sel 
dient Baaly imade 
‘Products. 1025 Prague St. 


San’ Prénetsco, 


TE Damond Beal Rabbi We pay 
on fo each ‘tarptahed 
eee 
Avante, salt Lake Cty 8 Utah 

cexnttve market 
‘round market, 


‘nchy "Breeding stock 
Hansen's Rapol- institute, 

See rier aS Se 0 
Sora Ataoelation, 


ais Suh” Northeast. 


joiden Hamsters” ad on page 4S. 
shows hamster plctars 
MILK GOATS 


FARMS. 
OTHER REAL ESTATE 
Lands for All purposes, Actual 


G6 poputar science 


‘Sinstrsted 
Siawest Nzrely Mig! Go. 108 Cedar St 
‘Snaconda. A 


‘World-Prese. Columbia City. Tod. 


Npneed wo 
ot ook tone 


osu ena Ge in catalogue. Qucrespandenog 
fiver, Helptat books. % 


courtes Baker 8500-8 
Winthrop. ch: 


MAGAZINE Subse 
Victory “Service. #8 


ry 88 
‘ALL, pocket books. Gataloe. 


Tateat Fee 
views tree, Gordon's, 26130 Crenshaw. Loe 


% 
Sr ba eal ee ES 
ee Ea ee 


SRDULT took arti F PR, Ovalag: 
"ADULT. 74,2 


Sample 202. Baker 
Siraend ¢ on 
‘OZARK Gi “Sauare Dance calls, 
inkiretions, #1 0" Pitty Gear slew 
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101 WAYS to be 
YOUR. OWN BOSS 


By MICHAEL GORE 
us Feit JONES 


Why Knock yourself out as somebod: 
ches “wage ‘lave when you can be |U7*prieCOr 
sitting pretty in an casy-to-start, big- = 
money business of your own? If you're 
fed up with begging for raises, lay-offs 
shut-downs and. catering to ‘company: 
ig shots,” get a copy of the book that 
has put thousands into money-lifetime 
businesses of their own—101 WAYS TO BE YOUR OWN 
BOSS, by Michael Gore 


You Don't Need Much 
Money or Experience 
With really small capital, with 
Uitte of no experience, but with 
this gold mine of a book to guide 
you, you can start from scratch 
‘and’ build yourself a big-money 
future with REAL SECURITY. 
Many of the opportunities re- 
vealed by Mr Gore are in little 
Known, uncrowded, easy-to-enter 
fields. Many have the perfect 
set-up for I-man, partnership or 
husband-and-wife operation. Al 
are fully explained, with step= 
by-step instructions for making 
the smallest possible investment 
Pay you a good living from the 

Very beginning. 

101 WAYS TO BE YOUR 

OWN BOSS puts at your finger- 

tips the wealth of actual expe 
nce #0 hard for the newcomer 

fo leet Tn it, "200. nuccenrful 
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The RCA Metal Detector “blows the whistle” on any particle of metal that may have crept into the package, 


RCA Electronic Metal Detector- 
arrests “stowaways” in packaged products! 


It stands guard over everything 
from breakfast cereals to after-dinner 
mi rettes to cough drops 
eliminating any bit of foreign 
‘metal that might 


It helps American i 
employs every precaution to assure 
product purity—to protect 
matically the foods you buy. High- 


invisible wall—sound the alarm, if 
any metal is accidentally present. 
‘The RCA Metal Detector was 
developed by RCA product engineers 
with the co-operation of RCA Lab- 
oratories. Moreover, similar pioneer- 


ing and research keep all RCA prod- 
ucts at the top in their fields. 


So when you buy any 
RCA emblem—an RC. 
television receiver, Vi 
jograph, phonograph rec- 
io tube, you get one of the 
truments of its kind science 


1. U.S. Pat. OF. 


When you're in New York, don't miss 
secing the radio and electronic wonders 
at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corpora- 
tion of America, RCA Building, Radio 
City, New York 20. 


The RCA Metal Detector oper- 
ates through a rejection device, 
or by stopping the conveyor belt, 
or giving an alarm or signal. 


RADIO CORPORATION of AMERICA 
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The Champ Gets Set « « « tris impressive cot- 
lection of machinery is the world’s fastest automobile, with the titleholder, John 
Cobb, at the wheel. Back in August 1939, Cobb drove the Railton Special at 
369.7 m.p.h., a new world’s land speed record, on Bonneville Salt Flats, Utah. 
Now he’s bringing it back again, expecting to go even faster. Here, the stream- 
lined shell of the Railton Special has been removed to show its two Napier 12- 
cylinder, 1,250-hp. engines. The big car is 28 feet 8 inches long and 8 feet wide. 
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MANHATTAN 
PLAZA 


$n tonnes measure 


‘The Brooklyn-Battery Tunnel will carry four lanes of traffic 


Sandhogs” 


PSM’s reporter and cameramen take 
ou beneath a harbor for a preview 
of the new Brooklyn-Battery Tunnel. 


By Alden 


PSM photos by W.W. Morris, Hubert 
Luckett, and Robert F, Smith. 


ANDHOGS won the toughest battle of 

many veteran's career when the 
shields driving the twin tubes of the Brook- 
lyn-Battery Tunnel beneath New York Har 
hor slid to a stop in the safety of solid rock 
The half-mile stretch through the treacher 
ous of Buttermilk Channel 


. Armagnae 


bottom was 


Concrete bulkhead with air locks is being di 


el 
2 
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passed recently, and solid walls of cast-iron 
rings shut out forever the tons of water that 
a single false move, before then, would have 
loosed upon the tunnele: 

Ahead, only a few hundred fe 
flecked stone separated them from 4,000- 
foot rock tunnels, already driven to meet 
them from the Manhattan side. the 
time you read this, the gr and costliest 
of all vehicular tunnels may be holed 
through. 

Figures prove the $76, 
000,000 project. From portal to portal, the 
Brooklyn-Battery Tunnel 9,117 
It is 654 feet longer than the Holland 


audacity of the 


measures 


feet 


9.117 FEET BETWEEN PORTALS: BROOKLYN 
F]- VENTILATING TOWER ON ARTIFICIAL ISLAND PLAZA 


under Upper New York Bi 


y. Drawings show one of twin tubes. 


TWO-LANE 
ROADWAY 


Toughest Job 


vehicular tube, the world’s longest when it 
was opened. England's combination high- 
way-and-tramway Mersey River tunnel 
stretches 10,584 feet between Liverpool 
and Birkenhead, but even this great single- 
tube tunnel will be surpassed by the new 
one as a motor route. The size of the venti- 
lating plants that remove exhaust fumes is 
the tip-off, since it depends upon the cubic 
volume of space earmarked for motorists. 
And the ventilating system of the Brooklyn- 
Battery tubes, delivering 4,200,000 cubic 
feet or 160 tons of fresh air every minute, 
has no rival on earth 

Manhattan and Brooklyn are separated 


by 5,600 feet of green water, the widest body 

traversed by any vehicular tunnel in the 

world. The Holland Tunnel spans 5,480 

feet of open water; the Mersey, less than 

And the Mersey shaft, driven all the 

way through red sandstor needed 

compressed air to keep the river out. In 

ndhogs “locked in” and “locked 

out” of compressed air more than 1,000,000 
times to build the new tunnel. 

They forced their shields through mud, 
sand, gravel, boulders, peat, and ledg 
When they're done they'll have excavated 
enough earth and rock, some 540,000 cubic 
yards, to fill up lower Broadway's famed 


A tunnel locomotive brings up the dynamite car for a blast, in cross-drift between tubes, 
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ENLARGE CAVITY 

AUT ] 

AT A TIME 


Last Bx. 
PLOSION 

BRINGS HOLE 
TO FULL DIAM 


STARTING NEXT 

‘OUTER RING 

OF HOLES! 

Diagram shows multiple explosion carves 
after pre¢ c s a hole with simple circular outline. More 
cated by numerals on their varicolored tags. elaborate patterns produce variety of 
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canyon to the fourth-story windows from 
Bowling Green to City Hall. 

Scheduled to open in 1949, the tunnel’s 
four traffic lanes will carry up to 16,000,000 
cars yearly, Anyone who pays two bits at 
a toll booth may have a look“at’ its"stick 
bathroom-tiled interior and its fancy fluores- 
cent lighting then. Now, however, only a 
privileged few can go behind the scenes 
where the newest wonder of the world is in 
the making. 


Bring Your Rubbers 


Come along with Popular Science's re- 
porter and cameramen and see it. Wear 
your oldest clothes and, rain or shine, bring 
rubbers along. We'll meet at one of the field 
construction offices of the Triborough 
Bridge and Tunngl Authority—designers and 
builders of the tunnel—just outside the 
Brooklyn construction shaft of the east tube. 
There you can choose a sandhog helmet that 
fits you, That hard crown and shock-absorb- 
ing liping may save you a nasty jolt. 

Two flights down rough wooden stairs 
and you're where the tunnelers started. 
You face the opening of one of the great 
31-foot tunnels. Those massive iron rings, 
lining the tunnel as far as you can see, end 
peril of floods and cave-ins. 

It's nearly three-quarters of a mile to the 
heading, where things are happening. Let's 
hop a ride on the back of a tunnel locomo- 
tive. Forget about keeping clean and lie 
flat—we go through tight places. Hang on, 
now, for a rough ride. 


River Seeps Through 


Duck your head! The doorway in the 
bottom of that concrete bulkhead nearly 
took our helmets off. The walls are bare 
rock now, and the tunnel is smaller. Our 
ride comes to an end in the pilot tunnel, 
through solid rock, under the mouth of the 
East River. Buttermilk Channel, overhead, 
seeps through the roof, runs down our necks, 
and spatters our faces with brine. 

That noise like a million pavements being 
torn up comes from the Jumbo up ahead, 
the’big drilling carriage on rails that reaches 
nearly to the tunnel ceiling. Seven high- 
speed drills at its forward end are going 
full blast. Using high-pressure air—80 
pounds to the square inch—they penetrate 
nine feet of rock in 12 minutes. 

Our locomotive is back again with a red 
car labeled “EXPLOSIVES” in white letters 
and reflector buttons. Floodlights blaze on 


jes down loose rocks after a blast 
fooks "deceptively" unex 
End tec ose Retire 


tacks the 
the blast, PSM cover gives 
the machine in action, 


ile of rock 
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End of compressed-air operations permits in- 
stallation, above, of pipes bringing fresh air to 
workers. (Smokers can now light up. 
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dynamite, Colored tags on 
ar labels like 


wires 
“Del: 


into the holes b 
r. Those are the numbe 


onds that will elapse, after the firing switch 
closed, before each pencil-shaped blastir 

ap touches off the charge. There'll b 
rapid-fire series of explosions, each one 
making room for rock to be knocked out by 
the next. If the rock has no place to go, 
the dynamite would simply blow the tamp- 
ing out of the drill holes. 

Like the blasting crew, we retreat 500 
feet and flatten ourselves against the iron 
rings. A shock wave of air almost knocks 
us down. Then come the crashes of a 

we return to 

” with a long 

crowbar is already prying down a chunk of 
roof loosened by the blast. He has to guess 
right about where the rock will fall, or else! 

Below the ledge where he stands, a 
“mechanical mucker” (see cover) goes into 
action. Running on rails, it backs up, then 
lunges forward at the pile of blast-loosened 
rock, scooping it up in a bucket. Then the 
rising scoop wriggles from side to side, shak- 


fron rings consolidate sandhogs’ possession 


ing its contents rearward onto a conveyer 
belt that deposits the rock in a rail car. 


Dancing on foot pedals and manipulating 
hand levers, the operator of the machine 
makes it seem almost alive 

The men roll back the rock-filled car and 


,” to let a locomotive get 
past and push it out. A car coming un- 
coupled and running wild, downgrade to 

‘might plow into the 
workers crowded there. There are derailers 
to avert this, but the locomotive comes in 
ahead of cars and goes out behind them as 
an added safeguard. 

Now for a closer look at the sights as we 
tart walking back toward the entrance. 
About 200 feet from the heading, the rings 
end and the rock tunnel be; 
through the lowest and largest opening in 
a great drum-shaped object of steel that 
fills up the whole tunnel. This is the shield, 
the underground bulldozer that led the 
sandhogs’ drive through the rough going. 
A circle of 200-ton hydraulic jacks shoved 
it forward, 32 inches at a time. Each shove 
left room for an erector arm at its rear to 


Sealing ring joints with waterproof calking 
of solid lead marks end of victorious. battle 
to keep out the tons of water overhead. 


serremser 1947 87 


Cutting edge of 350-ton tunneling 
stopped here in solid rock after. i 
journey through the ooze of New York's harbor. 


CONCRETE BULKHEAD WITH AIR LOCKS 


assemble a new ring, from 14 segments and 
a key section. (Those bolts fastening the 
rings together are no watch charms—they 
weigh 10 pounds apiece.) 

A shield driver's:idea of paradise is the 
kind of soft Hudson River silt that the 
builders of the Holland and Lincoln Tun- 
nels struck. You can close all but one or two 
‘openings in the shield, shove it “blind”— 
simply by main force—and the river bed 
comes out at the back like toothpaste from 
a tube. You advance just as fast as you can 
erect iron behind the shield; 19 rings in 24 
hours was the Lincoln Tunnel record. 

But the East River bottom, encountered 
by the Queens Midtown and Brooklyn-Bat- 
tery tubes, is the tunnelman’s purgatory. 
Men had to get out in front of the shield 
and dig, chip and blast out the mixture of 
soft stuff with boulders and sloping rock 
before it could move an inch. Actual “shov- 
ing” takes only 5 to 15 minutes, but one or 
two rings a day was good progress for this 
tunnel when the going was tough. 

‘A few steps more bring us to a solid wall 
of concrete across the tunnel, with iron cyl- 
inders protruding through the 10-foot thick- 
ness of the bulkhead, That little one at the 
top is the emergency lock; the one on the 
side, the man lock; the bottom one, which 
we rode in through, is the “muck lock” for 
cars. Men and materials passed through 
these locks while coempeceeat air held the 
river out. 

Man locks of this tunnel had new helium- 
oxygen inhalation kits for sandhogs having 
trouble going under pressure. No matter 
how much a man waggles his jaws and 


iF TUNNEL IS FLOODED, STEEL SAFETY SCREEN 
MEN CAN REACH SAFETY 
IN AIR BUBBLE Th 


TWEEN. SAFETY. 


BUILDING TUNNEL RINGS 
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TUNNEL SECTION UNDER COMPRESSED AIR 
Compressed air held river out while sandhogs drove shaft through soft harbor bed with aid 


ited sandhogs to section of tunnel under compressed air. 


FILLING OF GRAVEL 
SND GROUT FORCED SHIELD AT TUNNEL HEADING 


THROUGH HOLES IN-RINGS 25 wyoequtic Jacks 


ARRANGED IN CIRCLE. 
DRIVE SHIELD FORWARD 


THROUGH OPE 
TUNNEL RINGS IN PLACE ELECTRIC LOCOMOTIVE MECHANICAL MUCKER AS SHIELD ADVANCES 


of shield at right, and men and materials passed through air locks in bulkhead at left. 
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swallows, there's sometimes a stoppage in 
his ears ‘and severe pain from the rising 
pressure in the lock. If he grins and bears 
it, rather than face the others’ jibes, he risks 
permanently injured eardrums. Otherwise, 
the lock tender must decompress a gang of 
50, “lock out” the sufferer, and start over. 

Now, at the first sign of trouble in the 
man lock, the sandhog takes out a black 
rubber mask, resembling a football nose- 
guard. A few whiffs of a mixture of helium 
and oxygen gas, from a cylinder attached to 
the kit, and he is OK again. The thinness 
of the gas, compared to ordinary air, en- 
ables it to penetrate his air passages and 
relieve the stoppage. The outfit was specified 
for the first time as standard equipment 
by the Brooklyn-Battery contracts. 

“Bends” remain to be licked. Within a 
couple of hours after leaving the tunnel, one 
man out of every 700 was likely to be over- 
taken by this painful, sometimes temporari 
ly paralyzing illness. So that he wouldn't 
be mistaken for a drunk if he passed out 
cold, every sandhog wore a metal badge 
pinned to his shirt. It read; “Compressed 
Air Worker. If ill rush by ambulance to 
hospital lock located at 98 Hamilton Ave., 
Brooklyn, N. Y. 


Plywood by the Foot 


In A laboratory demonstration of the effi- 
of high-frequency radio waves for 
dielectric heating, Westinghouse engineers 
have constructed plywood more than a foot 
thick. The experimental chunk was made 
up of 148 layers of birch veneer, and it 
proved to have a tensile strength equal to 
that of aluminum—15,000 p.s.i—although it 
weighed only half as much. 
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Digging a tunnel under 38 pounds’ pres- 
sure, the maximum used here, was so stren- 
uous that two shifts of an hour and a half 
apiece, with a 4%-hour rest period between, 
constituted a good day's work. If a cave-in 
flooded the heading, the men would dash 
for the safety of an overhead gangway, be- 
hind a solid steel “safety screen” extending 
halfway down the tunnel’s diameter. An 
enormous bubble of air trapped between 
the safety screen and the concrete bulkhead 
would keep water from reaching them, 
while they escaped through an emergency 
lock; the bulkhead would wall off the river 
from the rest of the tunnel. This never 
happened on this job, but 20 men drowned 
for lack of such a precaution when the first 
Hudson River rail tunnel was built. 

Now that the concrete bulkheads have 
served their purpose, they'll be blasted a 
to clear the tunnel. This next one we're 
coming to is already partly demolished. 
Only traces show where a third has been. 

Back at the entrance and up the stairway, 
we step from the cool, dank atmosphere of 
the tunnel into the hot sunshine. We look 
like scarecrows, but we've seen the toughest 
tunneling job in the world on the eve of 
its completion. END 


= \ fan 
Paint Needs No Brush 


Wien on with an applicator pad, a new 
paint for cars, farm equipment and other 
metal objects is said to give a glossy, pro- 
fessional-looking finish with a minimum of 
trouble. It is called Dab, for obvious reasons, 
and its lasting qualities as an automobile 
finish are guaranteed for a period of two 
years. It is being distributed by the Nu-Way 
Paint and Supply Co. 


‘Echo Flashlight’ 
Helps the Blind 
Find Their Way 


OUND FLASHLIGHT” that enables 

the blind to use their ears for eyes has 
been developed at New York's City College. 
Smallest, lightest and least expensive device 
of its type yet developed, the apparatus has 
the effect of hanging a warning noise on 
any obstacle in a blind person's path. 

It is the size and shape of an ordinary 
flashlight, but instead of a beam of light it 
projects a narrow beam of sound that is 
barely audible to the user when nothing lies 
ahead, Any obstacle, however, such as a 
lamppost, tree or fence, reflects the directed 
beam. and changes its low, steady whine to 
a louder warning screech. 

The device has three principal parts: an 
audio oscillator; a small headphone unit, or 
transducer, that converts the electrical os- 
cillations to sound; and a parabolic reflector. 
An absorbent baffle is mounted around the 
rim of the reflector to prevent the sound 
from traveling directly to the user's ears, 

The sound flashlight was developed by 
three City College undergraduates—two bi- 
ology students and a former Army photog- 
rapher who is studying phy: ith the 
help of a faculty member. They planned the 
device as a scientific refinement of cane- 


HEADPHONE 
ner 


Projected beam of “sound flashlight” is shaped 
by the reflector, but when it bounces off tree it 
is audible to the user and anyone else near by. 


tapping and finger-snapping—one that would 
aid blind persons in training their sense of 
hearing to build up acoustical images in 
compensation for their loss of sight. 

The original model cost $75, but com- 
mercial versions probably can be produced 
for much less. Also, while the working 
models are eight inches or more in length, 
manufacturing techniques may produce an 
apparatus that will fit in the head of a cane. 


AUDIO“ OSCILLATOR 
TRANSFORMER 


Cutaway of working model shows simplicity of constru: 
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hining Strikes Thrice. This 
age is a man-made thundercloud that 
can blast the Northrop F-15 with three bolts 
of lightning, but the bubble canopy will not 


Jet Sheds Weight. You can tuck this 
85-Ib. turbojet under your arm, but it deliv- 
ers a 150-Ib. thrust. The Boeing Model 500, 
only 29 inches long and 22 inches in maxi 
mum diameter, is adaptable to aircraft, mis- 
siles or target planes. High-velocity exhaust 
gases, heated to 1,500° F., drive its turbine 
wheel, which is 7% inches in diameter. 
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shatter. A protective strip on the canopy 
carries away the 200,000 amps the generator 


produces for 1/10,000 second. Test was at 
ients Research Institute 


Lightning and Tra 


Smallest Man-Flier. This plane, and 
its twin, are the smallest man-carrying air- 
craft in the world—and they make 200 
m.p.h. Weighing only 580 Ib. including an 
85-hp. engine, each is 15 feet long, four feet 
high, and has a 19%-foot wing span. The 
pair are entries in the new 190-cubic-inch 
class in the Cleveland Air Races. 


One-Hand Control. The “elephant 
trunk” -this helicopter pilot grasps is a new 
simplified control, Replacing the usual 
“wobble plate” with a direct connection to 
the rotor head, it “rolls” the rotor into the 
desired plane. This increases pitch in one 


SaaS a 


Lighter Self-Sealer. This new self- 
sealing fuel tank is 40 percent lighter than 
previous types, which means better perform- 
ance for the Navy's planes. It is made of 
the same materials—mostly synthetics—but 
with improved curing and processing. The 
Navy and the United States Rubber Com- 
pany developed the tank. 


blade and decreases it in the other, steering 
the ‘copter. The new system sharply cuts 
the number of moving parts, reducing weight 
and upkeep costs. Developed by United 
Helicopters, Inc., its principles will be used 
in a new commercial model. 


Heaviest “Copter Checks Out. 
The Kellett,XR-10, heaviest and most pow- 
erful helicopter in the world, has completed 
its first test fight. Its twin 525-hp. Conti- 
nentals make over 100 m.p.h.; range is 350 
miles. The Air Forces’ largest ‘copter, it 
carries 10 passengers or 2,000 Ib., plus two 
pilots. Gross weight is almost 11,000 Ib. 
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IN AVIATION 


AIR ENTERS SLOT 
In'rainine, cooUs 


AuiaRy 


« 8 Outboard.” Gliders 
will be able to take off without help of winch 
or tow with a new auxiliary engine that clips 
on like an outboard, The whole unit, includ- 
ing fuel and propeller, weighs only 80 Ib., 
so one man can carry and attach it. The 22- 


hp. engine will take a glider off the ground 
in less than 500 feet, climb 300 feet a min- 
ute, and cruise for an hour. For soaring, the 
propeller automatically folds back. ‘The fly- 
ing outboard was designed by E. H. Rowley, 
Boeing flight-test chief. 


Antenna Cuts Drag. These two an- 
tennas do the same job, but the new RCA 
slotted type (top) eliminates drag on high- 
speed planes. Set flush, it is plastic-covered. 
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Better Runway Light. This rmway 
marker light sticks its neck out so you can 
see it. The American Gas Accumulator Co. 
says it's more visible than semiflush type. 


New Light Ends Stargazing. No 
pilot is likely to confuse a star or ground 
light with these new plane lights, which out- 
line tail and wing tips with lucite. The 


Listens to Leaks. Stethoscope applied 
to rivets catches the hiss of air leaks from 
pressurized cabin of Northrop’s eight-jet YB- 
49. Leaks are then sealed with compound. 


Navy developed them after finding that 
fliers in night formations would miss a single 
light or, worse, suffer the illusion that it was 
dipping and crash trying to follow. 


\e 


Plugged-In Power. Boeing Strato- 
cruisers have power for air conditioning even 
when grounded with engines off. Service 
truck drives up and 28-volt DC is plugged in. 


It Packs a Load. Britain's new Perci- 
val Merganser may look small, but its cabin 


holds eight passengers or 1,825 Ib. of freight. 
High wings and low floor help loading. 
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Front view of a Santa Fe ballast cleaner shows 
plow 3 and whet attached to cae by ed iat 
it is raised or lowere« 
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Drawn by locomotive in reverse, cleaner goes 21% m.p.h. and can cover 1,250 miles a year. 


Ballast *“Broom’’ 
Rides the Rails 


K2erinc track ballast cleaned and prop- 
erly stacked along thousands of miles of 
U.S. railroads need no longer be a job for 
pick-and-shovel crews. A single machine, 
standing 20 feet high on its special flatcar, 
now gulps up the rock, cleans it and leaves 
it neatly piled along the ties in a continuous 
operation. 

The ballast cleaner has two giant revoly- 
ing wheels, driven independently by gaso- 
line engines. Plows shape the ballast into 
ridges so that buckets in the wheels can 
scoop it up and dump it onto a series of steel 
“grizzlies,” or shaking screens, consisting of 
closely spaced bars. As the grizzlies rattle, 
delivering the cleaned rock to the rear of 
the machine, baffles trap the dirt and deflect 
it to endless belts that toss it outward on the 
right-of-way. 

Other baffles kick the rock back down on 
the track shoulder, knocking stray pieces off 
the ties and returning the ballast to its 
proper slope and position. Rock fragments 
too small to qualify as good ballast are 
tossed aside. 

The machine is mounted on special ad- 
justable arms, which allow it to operate over 
any sort of track conditions. 


Concrete Blockhouse 
Cages Split Atoms 


CONCRETE blockhouse with walls five 

feet thick shrouds the University of 
California’s 4,000-ton cyclotron, the giant 
now engaged in knocking atomic nuclei to 
smithereens. Built of 20-ton blocks, the 
walls shield workers from the deadly radia- 
tions of nuclear disintegration. 

Concrete was second only to copper 
among the shielding materials tested, and 
the five-foot walls whittle the machine's 100- 
million-electron-volt neutron radiation down 
to one hundredth of its original strength. So 
powerful is the cyclotron, however—it blasts 
out 20-odd nuclear particles as against the 
two or three freed by prewar atom smashers, 
and it can be made stronger still—that even- 
tually the already massive shield will have 
to be doubled in thickness. 


IED 


Partly completed wall shows how blocks in- 
terlock to bar possible leakage through joints. 
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Builds Big “Barrels” Concrete is shaped by telescoping inside 

forms and an outside clamp, then reinforced 

Tams $57,000 contraption builds 25-foot — with the steel hoops at right. The machine 
irrigation siphons for the Columbia Basin, can be used repeatedly, 


west powerhouse at Grand Coulee Dam, in 

Washington. There the 60-ton Westing- 

Easep downgrade on a 16-wheel trailer, house unit will be installed as part of L-7, 
this spiderlike rotor is on its way to the Coulee's first new postwar generator. 
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By Thomas 


HANKS to the gasoline and Diesel en- 
gines that serve as the modern log- 
ger's muscles, wood is being sped to home- 
builders from Pacific Coast forests without 
devastating the land as of old, Compact 
motors drag the saws back and forth, and 
powerful machines rush the big sticks to 
the mills. As the modern trucks and arch- 
cats wind through the smaller tr 
ave seed trees or long blocks of virgin 
timber, or come back and plant young seed- 
lings, for some western lumberme 
trying to perpetuate valuable timbe 
In the mornings, the forest is re 
the deep roar of Diesel engines and the 
staccato barks from the king of the logge 
Once the highclimber, who dared to top the 
tall spar trees, was king; now the highest 
wages go to the men in tin helmets—the 
odern fallers"who swing stuttering power 
against the tree trunks. 


Speed and Economy 


Driven by small one- and two-cylinder 

the chain saws cut closer to th 

lumber—and they will fall 

putes tree that formerly took an 

Since the fallers are paid by the num 

ber of board feet they cut, some of them 
draw $1,000 a month: 

Once a tree is down and trimmed by the 
buckers, the huge Diesel cats roar forward, 
grab the logs and drag them over the rough 
mduntainside. Called archeats because of 
their massive arches, these machines tow 
the big sticks to the yarding areas, The 
yarders are strong spar trees, usually Doug- 


las fir, braced and rigged with steel cables 
to handle the logs. 

A loader must be able to judge by eye 
the approximate weight of a log. One man 
picks out a log from the pile and sets the 
cuble tongs in it. The head loader stands 
by the truck and signals the winch operator 
to raise or lower the cables until he is satis- 
fied the log is resting solidly on the truck 
and trailer. 


Loaded, the huge truck roars away 
There's a peculiar set of rules for this kind 
of driving—and no room for mistakes. If 


you should ever be driving up a private log 
ging road remember that the right-of-way 


Cutting the niche to direct the fall of Douglas 
fir, power saws have replaced the crosscut and 
ax. Note how man at right pushes with stick. 


Now the logs roar down the 25 miles to the 
Willamette River. That's steam, not dust, rising 
from the water-cooled trailer brakes. 
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is with the truck going out. And he takes 
the bank side of the road. That truck has 
an immense load: 20 tons of logs when 
driving on public roads and up to 40 tons 
when private roads extend clear to the mill- 
pond. The driver must stay away from the 
outer edge of the road where it might 
crumble. And those private mountain roads 
are one-way because of the cost of con- 
struction. 

The roads are nearly always downhill for 
the loaded trucks, so they must constantly 
use their brakes as well as the drag of their 
geared-down motors. Each truck and trailer 
carries 150-gallon tanks of water under air 


Power-bucking comes next. These men use 
power saws to trim branches and cut trees 
into the right lengths for trucking to the mill, 


‘At the end of the private road, the scaler mea- 


sures the logs and calls them off to the recorder 
in the shack. Now for the unloading dock. 


pressure. These squirt streams of cold water 
on the trailer brakes throughout the trip. 
Even with the cold spray, the brake drums 
heat tremendously, turning the water jets 
into clouds of steam. 

After all the big timber is logged, the 
area is logged again! At first glance, this 
seems a final blow to the timberland. Ac- 
tually, one of the main reasons for the sec- 
ond logging is reforestation. The relogging 
is on a smaller scale with lighter machines, 
and no more trees are felled. A small Diesel- 
electric sawmill is set up on the spot and 
only the tops of the fallen giants, the snags 
and the other leftovers are cut up into 


cheat drags logs to loai 
on rear of tractor, handles a 
each log; it replaces the dar 


ing point. Arch, 
separate line to 
erous high line 


The river, 17 miles farther on, is the end of the 


trail. The dumper, powered ‘by a gas winch, 
rolls logs into water, ready for the mill, 


timber. This relogging saves about 7,000 
board feet of lumber per acre. It removes 
much of the slash—worst fire hazard in the 
woods. And it leaves the land in better con- 
dition for the growth of young evergreens. 

After relogging, the area is set aside. 
With the seed trees, it is not the completely 
denuded stumpland of old. In 20 years the 
by-passed second growth will be ready to 
log, and in 40 to 60 years the cones from 
the seed trees will pr duce “pole” logs for 
harvesting. Throughout the area, mean- 
while, the gravel roads are left ready to 
bring in pumping engines and fire-fighting 
crews in case of fire. END 


Far-sighted lumber companies realize that 
must replenish their timberlands, America 
uses 50 percent more wood than is being grown, 
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Drawing Pen Inks Itself 


Hene’s a draftsman’s dream come true 
drawing pen that inks itself. Unlike a fou 
tain pen, it produces an even line for fine 
work, and the quick-drying lacquer used 
for ink will not spread under a ruler. Capil- 
lary action draws the fluid from the reservoir 
through a fine opening between wall and 
sapphire tip. Turning the screw top forces 
down more ink for a thicker line. The pen 
was developed by L. A. Paul, of Beechcraft 
Aircraft. So far, only enough are being 
made for Beechcraft’s own use. 


Night View at Noon 


Tue man squatting in the road at right 
is seeing just how that traffic line looks in 
the dark. Night drivers often blame tired 
eyes when markers show up too late for 
comfort, but the sign may fail to reflect 
enough light. To find out, this 25-Ib. Hunter 
Night Visibility Meter projects a beam from 
a six-volt auto lamp onto the paint or sign 
under test. Through the eyepiece the opera- 
tor sees a narrow strip of light reflected 
from the subject, surrounded by light re- 
flected from an illuminated panel of known 
brightness that can be varied. He adjusts 
the panel until its reflected brightness just 
matches the slit, then reads the reflectance 
value on a scale. An ordinary white traffic 
marker may read less than 1; a glass-beaded 
sign, as much as 50. 


V-Paddles Run Better 


Tus odd paddlewheel may help the stemn- 
wheeler stage a comeback. Ease of repair 
gives this type advantages for river use, but 
heavy shock loads on the machinery as each 
paddle in succession spanks the water cause 
high maintenance costs, With the new V- 
paddles, the center of one pair hits the 
water as the tips of another leave it, pro- 
viding a continual action and constant 
wheel speed. Tests by the American Rolling 
Mill Co., which developed the wheel, also 
show a nine percent cut in fuel consumption. 


102 rorurar science 


Squirting out of that hypodermic needle is silk 
that never saw a silkworm—it was produced in a 


labor 


y ward University by Dr. Robert 
B. Woodward 


ove ) and Charles H, Schramm, 


How to Create Silk, Skin or Serum 


Chemists find way to link atoms into 
gigantic molecular masterpieces that 
rival nature’s own proteins. 


By Martin Mann 
PSM photos by Robert F. Smith 


INK fur is protein. So are silk, beef- 

steak, and all other animal hair, skin 
and muscle. The viruses that cause infantile 
paralysis and influenza are also. proteins. 
The new germ-killers like gramicidin and 
tyrocidin, while not actually proteins, re- 
semble them in structure. Nature has been 
producing proteins for millions of years, 
but men never were able to duplicate these 

ials until this year. 


In a laboratory at Harvard University, 
Dr. Robert B. Woodward, the 30-year-old 
chemistry professor who helped synthesize 
quinine when he was only 
sistant, Charles H. Schramm, have come 
close to making real protein—and may have 
done it. They have produced a thin, flexible 
sheet that looks like cellophane but is chem- 
ically similar to natural skin, and they 
have created a long fiber that is apparently 
identical to silk 

Chemists have Jong known that proteins 
are amino acids, linked chain-fashion into 
extremely hig molecules. They also know 
how the amino acids “join hands” to become 
such big molecules. Amino acids are com- 
pounds containing carbon, oxygen, nitrogen 
and hydrogen (some also include another 


7, and his as- 
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Schramm demonstrates for PSM’s camera the 
method that may lead to artificial fur, meat, tex- 
tiles and other proteins. Here he weighs one of 
starting compounds, an amino-acid anhydride, 


element like sulphur or iodine). When the: 
join together to make the long chain of a 
protein molecule, a nitrogen atom of one 
amino acid is held jointly by a carbon atom 
and an oxygen atom of the neighboring 
amino acid, This connection, called a pep- 
tide bond, is one of the distinctive traits of 
proteins. 


23 Found in Nature 


The first amino acid discovered was cys- 
tine, in 1810; 22 others have since been 
found in plant and animal protein, and 
many others that do not occur in nature 
have been made in the laboratory, Food 
researchers recently learned that eight of 
the 23 natural amino acids are a vital part of 
the diet—if the food you eat every day did 
not contain enough of each, you would lose 
weight, eventually die—and these eight now 
are used to enrich cereals and other foods 
and to prepare special diets for hospital 
patients, One amino-acid compound, mono- 
sodium glutamate, or MSG, is also employed 
as a seasoning. With these exceptions, few 
amino acids are manufactured commercially, 
although the raw materials are widely avail- 
able and cheap. Amino acids can be built 
up chemically or obtained from natural 
proteins such as the wastes from canning fac- 
tories and slaughterhouses. 

Although proteins could be broken down 
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Two or more different amino-acid anhydri 
are dissolved in benzene to make the solution 
that becomes a “protein analogue.” A tiny 
amount of water in benzene starts the reaction, 


into amino acids, no one could reverse the 
process and put amino acids back together 
again into proteins. The amino acids just 
would not pol or join in a very long 
chain. Emil Fischer, the great German 
chemist who did much of the early work on 
proteins, tried it in 1907. In a complex 
series of reactions, he got 18 amino-acid 
groups to hook up into a chainlike molecule. 
His student, Abderhalden, raised him one 
and made a chain molecule of 19 amino- 
acid groups. But these 18- and 19-group 
molecules were not big enough to be pro- 
teins; the shortest real protein molecule 
contains about 100 groups, and others ex- 
tend beyond 10,000 groups. 

That was the best anyone had done until 
Dr. Woodward, during a railroad trip from 
Boston to St. Louis, thought of a way to get 
the reluctant amino acids to polymerize. 
A check on the work of other men revealed 
that the process itself had been used pre- 
viously for different purposes. It had been 
discovered independently by three different 
research teams, starting with the German 
chemists Leuchs and Geiger in 1908. 


Others Missed the Point 


All these scientists, however, had missed 
the importance of the reaction: that it might 
produce very long amino-acid chains, or 
proteins. Realizing this, Dr. Woodward and 


Heating the solution makes the anhydrides 
join together into long proteinlike molecules in 
10 hours. Without heat, the process works just 
as well, but takes longer—about two weeks. 


Schramm went to work; by last June, they 
had produced several man-made substances 
that seem to be proteins. 

Their process is simple. They treat amino 
acids to remove oxygen and hydrogen from 
their molecules (the oxygen and hydrogen 
come out in the form of water—H,O). Two 
or more of these treated amino acids, called 
anhydrides, are then mixed in benzene (not 
benzine), and the solution is permitted to 
and until it thickens—from a few days to 
two weeks. This thick solution dries quickly 
when exposed to air, giving the protein- 
like material. 


20,000 to the Inch 


Squirted out of a hypodermic needle, the 
solution becomes a fine thread very similar 
to real silk. Poured on a glass plate, the 
same solution dries to a transparent, stretchy 
sheet that looks like cellophane, but chemi- 
cally is more like natural skin. The sheets 
already made have been extremely thin— 
some so filmy that 20,000 of them would 
have to be piled up to get a stack one inch 
high. However, thick blocks of the same 
stuff could be made just as easily. 

Dr. Woodward explains that water (a tiny 
amount present as an impurity in the ben- 
zene) starts things going by combining with 
the anhydride to form an intermediate com- 
pound. The intermediate compound quick- 


The result is a molasses-thick fluid that dries 


in air to a synthetic apparently identical with 
real protein. In the photo above, a film of it 
is being made by pouring the fluid on a plate, 


This is the finished “protein analogue”—a thin 
film that looks like cellophane but actually is 
more like natural skin. Thicker sheets or even 
solid blocks could be made in the same way. 


serrenser 1947 105 


——+ 


a phenylalanine 


+ 


methyl 
chlorocerbonate 

matty 
chlorocarbonete 


+ 


rocess for creating pro- 
lustrat this chart. Amino acids 
{Sbtainable from plant or anitial materials oF 
built up from chemicals) are treated to remove 


thionyl 
chloride 
thiomy! 
‘chloride 


ly breaks up into carbon dioxide and an 
amino acid. This amino acid has an “active 
center”—sort of an outstretched hand reach- 
ing for another anhydride. When it catches 
another anhydride, it hooks on with a pep- 
tide link, and at the same time changes its 
newly acquired neighbor into the inter- 
mediate compound that loses carbon dioxide 
and develops an active center. This proc- 
ess continues until no more anhydrides are 
left to catch, Molecules made up of more 
than 10,000 amino-acid groups have already 
been made in this fashion, and Dr. Wood- 
ward believes any size molecule is possible 
if enough anhydride is used. 


Length Indicates Likeness 


That these synthetic molecules are ex- 
tremely long indicates that they are at least 
reasonable facsimiles of true proteins, for 
protein molecules are the only ones known 
to be so large. The synthetics also meet 
other requirements for a protein: They 
are made of the same raw materials (amino 
acids) joined together in the same way 
(through peptide bonds). 

Still, Dr. Woodward cannot be positive 
he has a true protein, for he doesn't know 
how the amino acids are arranged inside the 
molecule. Suppose he starts with three ami- 
no acids—call them A, B and C. They might 
join up in the order AAABBBCCCAAA. . . 
etc., or perhaps ABCABCABC .. . etc., or 
any of countless other combinations. Since 
the arrangement makes the difference be- 
tween an exact duplicate of a natural pro- 
tein and a good imitation of one, Dr. Wood- 
ward cautiously refers to the synthetics as 
“protein analogues.” 

If the arrangement of the amino acids in- 
side the molecule can be controlled (and 
Dr. Woodward believes it possible), then 


WOE rorutar science 


ped jee and hydrogen atoms, giving the amino 
saya (two bottles in center). These 
then mixed with benzene to 

yay synthetics rivaling nature's own proteins, 


many of the proteins that we use every day 
can be manufactured. This would mean the 
birth of an entirely new industry, as did 
Perkin’s discovery of synthetic dye in 1856, 
for the list of things that might be made 
cheaper and better than natural products 
is almost endless. 

Luxurious furs could be “grown” in 
chemical factories. Would you like mink, 
sable or fabulous chinchilla? 

A true synthetic silk (rayon is entirely 
different chemically) could be spun from 
the test tube, Already the Harvard chemists 
have made a fiber that seems to be the 
same as silk. 

Wool, however, would be more difficult 
to duplicate, since its fiber possesses peculiar 
scales. The scales might be synthesized, Dr. 
Woodward thinks, but attaching them to 
the fiber as nature does would be quite a 
tricky problem. 

Much more must be learned about pro- 

analogues, Dr. Woodward emphasizes, 
before any of these miracles will become 
commonplace. Textile experts, for example, 
wonder if synthetic fibers would be as strong 
as natural fibers. Could they be washed? 
Would they take dyes? How long would 
they wear? And what would they cost? 
These and many more such questions re- 
main to be answered. 


A Clue for Biologists 


To biologists. a process for making real 
protein would have revolutionary impor- 
tance, for it might reveal how the human 
body produces its own proteins. The human 
chemical factory is continually changing 
amino acids into the special proteins needed 
for muscles, tissues, hormones and various 
other parts of the body. That much is 
known. But how this building-up process 


works has always been a mystery. An ex- 
planation of it would answer many ques- 
tions in medicine. 

‘A method for duplicating natural pro- 
tein would be extremely valuable to medical 
scientists, yet it would not satisfy organic 
chemists. They are never content to imitate 
nature’s handiwork, but try to make some- 
thing better, preferring to design an artifi- 
cial molecule that will do a particular job 
more effectively than any natural molecule. 
Nylon is an example of a custom-built syn- 
thetic molecule. Chemically it bears only a 
slight resemblance to natural silk, yet it 
makes better stockings than real silk. 


Reshaping Nature’s “Bricks” 


The method discovered by Dr. Woodward 
and Schramm may facilitate this sort of 
molecular architecture. Chemists may pro- 
duce molecules similar to natural protein, 
but different enough in composition or shape 
to be more useful. Merely changing the 
length of a natural molecule, for example, 
might result in leathers and silks possessing 
all the advantages and none of the disad- 
vantages of the natural product. 

Slight differences in the structure of a 
wool-like molecule could give synthetic 
wool that would never shrink, no matter 
how many times it was washed. It may even 
be possible, one chemist thinks, to make 
‘a wool molecule with a built-in DDT group; 
the foolhardy moth attacking a synthetic 
wool suit would die after the first bite! 


Tools for War on Germs 


Some of the new germ-killers, such as 
gramicidin, bring swift death to bacteria; 
unfortunately they are just as poisonous to 
men. For that reason they can now be used 
only for surface cuts, never internally. But, 
suggests Dr. Woodward, a synthetic grami- 
cidin with molecules longer than the natural 
ones might turn out to be harmless to man 
yet just as deadly to bacteria. He has al- 
ready synthesized one possible germ-killer, 
which is now undergoing tests in medical 
laboratories. 

A similar technique could be used on 
viruses. The chemists might be able to 
make a virus similar to the one that pro- 
duces infantile paralysis, yet different 
enough so that it would only cause a mild 
case of the disease. This weak virus would 
then serve as a vaccine to protect against 
infantile paralysis—the way mild cowpox 
serum protects against smallpox. END 


Putting a crucible into first electric furnace 
for commercial small-batch glass making. 


Smallest Glass Factory 


‘Ts tiny factory turns out glass in one- 
pound lots—and does it commercially. 
The product is used in making minute 
bulbs, weighing only 1/10 gram and only 
.0045 inch thick, for electrodes required 
in measuring acidity. The glass, made by 
Leeds and Northrup, of Philadelphia, has 
a high conductivity in the presence of 
extremely small voltages. 


Cutaway eable shows copper braid over 
the line's inner core, within rubber jacket. 


Braid Bans Sparks 


Even if this cable shorts, there will be 
no dangerous shower of sparks. A copper 
braid between insulation and jacket picks 
up any current leakage and carries it back 
to a circuit breaker. Made by the United 
States Rubber Co., of Salt Lake City, it 
is designed for power lines to mine ma- 
chines, where arcs from leaky cables 
sometimes explode dust and gas. 
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SW 
Cuts Corners 


Eo with steerable wheels both 
front and rear, a two-section bus pro- 
duced by the Twin Coach Co., of Kent, 
Ohio, turns corners with greater ease than 
any conventional bus now traveling city 
streets, although it is a dozen feet longer 
than most, 

When the driver steers, a connecting shaft 
turns the rear wheels simultaneously with 
those in front, the rear ones turning outward 
and swinging the back of the bus around 


> 
When the driver steers, both the front and rear wheels turn—but toward opposite si 
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ay-Backed Bu 


As long as three cars, bus seats 58 persons, 


the corner. In effect, therefore, the vehicle 
pivots on its driving wheels in the center. 
By virtue of this double steering, the 47-foot 
bus can turn in less space than an ordinary 
55-foot bus. 

A hydraulic booster system, actuated 
hy two buttons under the driver's left foot, 
provides power to steer the four wheels 
whenever it is desired. One button oper- 
ates the left-turn booster: the other. the 
right-turn booster, making the bus as easy 


On turns, the rear wheels follow the path of 
those at ‘the front. This has the t of 
pivoting the vehicle on the center driving 
wheels, allowing it to turn in a radius of 35 


feet 10 inches, including overhang at both ends. 


but the total capacity of its two sections—120, including standees—rivals a streetcar. 


to handle as a much smaller one. The driver 
has no clutch pedal, since torque converters 
eliminate gear shiftin 

Joined just behind the center axle by two 
Torsilastic rubber hinges, developed by the 
B. F. Goodrich Co., the two sections of the 
bus undulate when they hit a hump or dip 
in the road, Similar in construction to the 
springs employed on all three axles, the 
hinges consist of rubber bonded between an 
inner steel tube and an outer shell, the rub- 


Placed 
How 


es join the two sections 
transversely under the floc these 
the bus to bend up and down in crossing bumps 
in the street. The rubber is bonded between 
a steel center shaft and an outer shell 


ber absorbing the twist when force is applied 
to either tube or shell. Sheets of rubber con- 
nect the top, sides and floor of the two sec- 
tions. This rubber flexes as the center of the 
bus rises and falls, 

Powered by two 180-hp. Fageol gas en- 
gines, under the rear of the front section, the 
bus can travel 75 m.ph., although normally 
it would never have to operate at that speed. 
Built chiefly of aluminum, it weighs about 
22,800 Ib. 


END 


Bending of the bus keeps the center driving wheels always in firm contact with roadway. 
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3-000 Acres of 
Sudden Death 


DEATH potentially —for thous 

close to populous Long Beach, C: 
Yet so tightly is it leashed by safety precau- 
tions that danger of major disaster is at a 


minimum. The thousands of tons of muni- 
tions at the 5,000-acre Seal Beach Naval 
Ammunition Depot are scattered in small 
lots in “igloos.” Employees are highly 
trained in safety; to prevent sparks they use 
bronze tools and wear shoes with no metal 
in them 
civilian pilots who fly low over the 
never suspecting what it contains 


Greatest danger is from above: 


area, 


‘These vast piles are empty shell containers of all sizes, from rifle to 16-inch ammunition. 
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Farm Jeep Again Offers Four-Wheel Drive 


Hene’s the latest member of the growing 
jeep family: a farm truck with the four- 
wheel drive of the wartime model, With a 
full 2,000-Ib, load it can climb a 48 percent 
grade, It is designed for farmers who must 
drive to market over bad roads in all kinds 
of weather. The driver can shift to ordinary 
two-wheel drive whenever he wants to. 


Other than the front axle and transfer box, 
most engineering and body details of the 
are identical with those of the 
heel drive model, Appearance is the 
same except for distinctive colors. There are 
seven body styles. Optional features include 
power take-off, shown in action above, and 
le-speed governor for towing. 


New Trucks Built for Driver Comfort 


Tue driver gets a break in the new GMC 


light- and medium-duty trucks. Cabs have 
been redesigned to provide more room, a 
more comfortable seat, increased visibility 
and improved ventilation. The pictures 
above show how the ventilating system 
works. In winter (at left) the system 

in fresh air, heats and distribut 


nections with vents under the windshield 
provide a defrosting system, Stale air is 
expelled through openings in the floor of the 
cab behind the driver’s seat. In the summer 
setup (at right), a steady stream of cool, 
outside air is sucked into the cab. Other 
improvements have been made in the engine 
and chassis of the trucks 
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Buttons Relay 
Telegrams Faster 


‘OUR telegrams will soon get there near- 

ly twice as fast, hastened by a new sys- 
tem of push-button switching that speeds 
messages through Western Union's big cen- 
tral offices, The five minutes or more for- 
merly required to relay a telegram are being 
cut to seconds, while the number of mes- 
sages an office can handle is being boosted. 

Relay points have al been a major 
bottleneck in telegraph service. Until now, 
a message from a branch office was sent to 
the nearest switching center, where it was 
printed out on paper tape, pasted on the 
usual yellow blank, and routed by conveyer 
belt and messenger to an operator at an out- 
going transmitter that was connected to the 
message's destination (or perhaps only to 
another switching center near the final 
destination). The operator manually re- 
typed the message, and, if another relay 
point was involved, the same telegram was 
typed there for the third time. Many at- 
tempts had been made to streamline this 
method—even to equipping the relay mes- 


Pushing the right button now relays a telegram through switching centers to its destination, 


senger girls with roller skates—but it re- 
mained slow and inefficient. 

Now push buttons will do the job. The 
message from the branch office is received 
at the switching center in the form of a 
perforated paper tape (the holes in the 
tape make up a letter code, much as the 
holes in a player-piano roll make up a 
music code). Above the punched holes, the 
message is also printed out. A clerk at the 
receiver reads the address on the tape, then 
pushes a button that connects an automatic 
transmitter to an outgoing transmitter con- 
nected to the destinat The tape runs 
through the first transmitter and is relayed 
without manual retyping. 

Conversion of the Philadelphia switching 
center, biggest in the country, to push-but- 
ton operation will be finished this month, 
with other offices scheduled to change over 
to the new system by 1950. Already in use 
are similar installations in St. Louis, Rich- 
mond, Dallas, Atlanta and Oakland, Calif. 

Completely automatic switching—elimi- 
nating the need for an operator to push the 
switching button—is now being developed. 
With this equipment, certain code letters in 
the address would trip relays switching the 
message through to its destination, 


This Month’s Pin-up ——— — )} 


Repustic’s P-84 Thunderjet, a contender 
for top speed honors in the AAF, is powered 
by an axial-flow TG-180 jet that has blasted 
it up to 619 m.p.h. in unofficial tests. The 
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sleek, midwing fighter has a range of more 
than’ 1,000 miles, a service 
40,000 feet. It is 37 feet 5 inches long, 


with a span of 36 feet 3 inches. 


Blast Breaks ’Chute’s Fall. Tne 
force of an explosion is used to soften para- 
chute landings in this invention of Henry S. 
Bacon, of. West Roxbury, Mass. Set off b; 
weighted release cord just before the ‘chute’s 


load strikes the ground, the explosion ex- 
pands a telescoping chamber. This jerks the 
canopy and load abruptly toward each other, 
increasing the air resistance to the canopy 
and momentarily imparting lift to the load. 


Phone Keys Speed Calls. To call 
a number on this novel phone, you simply 
tap it out on the keys indicating the appro- 
priate numerals and letters. Invented by 
‘Charles D. Richard, of West New Brighton, 
N. Y., the push-button system is similar in 
principle to that of dial phones but elimin- 
ates the time the dial takes to spring back 
to its starting position after each turn. 
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Serew Slot Stops Sideslip. safe 
and simple screwdriving is the object of a 
screw head patented by William L. Todd, of 
Fort Thomas, Ky. Narrowing at each side, 
its groove tends to center the screwdriver 
and keep it from shooting off into a near‘ 
by finger or the surrounding woodwork. The 
best results are obtained with a screwdriver 
whose blade exactly matches the groove. 


Extra Wheels Park Car. You'd 
have no trouble slipping your car into a tight 
spot with the parking Wheels invented by 
Abba Miller, of Cleveland, Ohio. Lowered 
into position by automatic jack units and 


chain-driven by a separate motor, the tiny 
transverse, retractable wheels permit the 
car to move sideways in either direction. 
(Readers may remember seeing this idea in 
“T'd Like to See Them Make” last January.) 


Pipe-Washer Fits Faucet. A sim- 
ple pipe-rinsing device that fits over the 
faucet and directs a stream of water into the 
pipe’s bowl has been patented by Bruno L. 
Pape, of New Braunfels, Tex. Made of rub- 
ber, it has a conical opening at the top 
that accommodates a variety of faucet 
sizes. The bottom fits into a pipe bowl, but 
also fits pipe stems and cigarette holders. 


Suitease Rolls On Whee! You 
can roll your suitcase along like a wheel- 
barrow, instead of having to carry it, with 
the attachments patented by John M. Hen- 
drick, of Burbank, Calif. The two small 
wheels near the bottom at one end do not 
touch the ground until the suitcase is tilted 
upward. The handle on top at the other 
end slides out of the way when not in use. 
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Changes in 5 
other stones used in recent tests. These stones 
were shown at the American Museum of Natural 
History. The two almost colorless ones in the lower 
right-hand corner above are untreated; the deop 
shades of the other four were induced by X-rays. 


Before exposure: A lorge 35-carat cut kunzite 


ih (I. to 1.) car's eye, yellow scapoli 


X-Rays 
Paint Gems 


‘ANT to change the color of the stone 
in your ring? Or how about one that 
glows in the dark? Such effects may result 
from electronic changes temporarily pro- 
duced in certain precious and semiprecious 
gems by exposure to X-ray irradiation. 
Under the bombardment of special tubes 
whose rays are several hundred times more 
intense than those of old-style, conventional 
types, the electronic arrangements of many 
gems undergo slight but significant changes. 
Electrons, separated from their ions, wan- 
der free until trapped by structural defects, 
producing new electronic patterns. These, in 
turn, cause striking color changes and in 
some cases even luminescence, found to be 
valuable in mineralogical studies, 
Highly unstable, however, these new ar- 
angements soon revert to their original 
ones, some without stimulation, others upon 
exposure to heat or sunlight. Thus, cautious 
buyers can protect themselves by testing 
stones with heat and light to see if their 
colors fade. Diamonds and emeralds are 
unaffected by the X-ray tubes now in use 


SM photo by Robert PF. Smith 


and whit 


‘apparatus con 


minute. Develope Laboratories, 
50,000-volt tube uses an angled tungsten target to * burning coal for on hour. Li 
raflect the rays through a special beryllium window. in (bottom photo, above) became visibl 


After exposure: Color, changes are startling but brief, would raise value from $500 te $2,000 if permanent. 


| 


A WHEEL that spins at 


123,000 


in General Electric's laboratories. 


above with its designer, Dr. E. F. Fullam, 


Coffee Under Pressure 


USING the pressure-cooker principle in a 
coffee pot, this electrically heated ma- 
chine turns out the morning brew by forcing 
superheated water through coffee specially 
prepared in porous, podlike containers, each 
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rpm, 
nearly double the previous world's record 
for rigid-shaft rotation, has been developed 

Shown 


the device is a microtome used to slice the 
fantastically thin specimens required for 
electron microscopes. A tiny knife projects 
from the rim of the electrically driven, 
3%-inch wheel (right). Spinning in a 
vacuum, it cuts samples only a fraction of 
a micron (1/25,400 inch) thick 


of which makes only a single cup. A con- 
tainer is placed in a small pan (at left 
above) that locks to a fixture just above 
cup-rim height. Moving the handle (at 
right) allows the water to flow through the 
container and into a cup. A gauge and re- 
lief valve guard against excessive pressure 


FOR COLORADO 


POWER PLANTS STORAGE 


RESERVOIRS: 


oA 


Man-Made River 
Pierces the Great Divide 


IPED through the Rockies, an artificial 

river is available now to refresh thirsty 
farm lands of eastern Colorado with com- 
pletion of the Big Thompson project, world's 
biggest transmountain diversion feat. Cas- 
cading through electric generating plants 
and canals, the torrent will develop 176,000 
kilowatts of electricity and boost crops on 
615,000 acres 

‘On the western side of the continental 
divide, where Granby Reservoir collects 
rainfall that formerly spilled to waste in 
the Pacific Ocean, pumps raise the water 
179 feet to Shadow Mountain and Grand 
Lakes. Thence, up to 247,000 gallons a 
minute course through the $12,400,000 Alva 


At top capacity, 247,000 gallon 
minute will flow into this portal of 13: 
bore, one of the world’s longest ti 
emerging 107 feet lower 


of water a 


nels, 
at eastern end. 


‘West Por 


Continental Die Tunes 


B. Adams Tunnel, a 9%-foot bore piercing 
13 miles of solid granite. Having spun the 
turbines of hydroelectric plants, the life- 
giving flow is released through the Big 
‘Thompson and Poudre Rivers and a system 
of canals into territory where, tree rings 
show, soil has been parched for at least 
300 years, 

Engineers estimate that the quantity of 
water should be sufficient to supply a city 
as large as Philadelphia and Boston com- 
bined, and that as much electricity will be 
generated as a metropolis with the popula- 
tion of Newark, N. J., would consume. Aug- 
mented production from farms will amount 
to $20,000,000 yearly. 


+ drove cight miles of tunnel, more than 
of length, from east portal, below, On 
best day they advanced 74 feet. Shafts from 
opposite sides met only % inch out of line. 


hi 


IRRIGATION SYSTEM 


el-building train. To give the 9%-foot walls and temporar: 
shaft a waterproof lining, the odd machine Be- 
abov nbling a locomotive, hind it, apparatus on flatcars kept it sup- 
concrete into hollow spa e k plied with a continuous stream of materials. 


ng plants and 
ntinental divide. 
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Moving mount 
several respectab 
$12,400,000 Alva Ac a prevent 
much of it, after be i cave terrific overhead weight 


t back into the concrete lining: 


Laboratories Match 
Men and Machines 


Research program strives to simplify 


equipment that has grown too complex 


for ordinary humans to handle. 


VEN the scientists now realize that 
some of the machines of modern life 
are too complicated for ordinary humans. 
So psychologists and engineers at Johns 
Hopkins University, working under a con- 
tract with the Office of Naval Research, 
are trying to find the best way for men and 
machines to work together. At the Johns 
Hopkins Homewood campus in Baltimore, 
‘Ma.,,and a field laboratory at Jamestown, 
R. L, scientists are conducting a basic in- 
vestigation of how humans react to signals 
—through sight, hearing, and touch; how 
they interpret these signals; and how they 
use that interpretation to send new signals 
to another machine or man. The investiga- 
tion covers every question from what is the 
most crankable crank to how fast a man 
can copy numbers read over the phone. 
With the answers to those questions, the 
scientists hope to design simpler, more fool- 


Inside the “padded cell,” a specially built 
soundproof room, Dr. W. R. Garner shows 
how ear response is tested in research aimed 
at a blind-flying system using sound signals. 
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proof equipment. They anticipate the end 
of engineering nightmares like the control 
system of a big airplane, now so complex 
that pilots sometimes pull the wrong lever. 

Already the search for the most crank- 
able crank has produced results that might 
be applied to such everyday gadgets as 
lathe controls or automobile window han- 
dies. Dr. Clifford T. Morgan, who directs 
the entire research program and also super- 
vises the crank-turning project, says that 
the shortest cranks are the best, unless 
there is considerable resistance. In that 
case, the crank should be a certain minimum 
length for easiest turning. 

Knobs, too, may no longer be just any 
old knobs. By using different sizes for dif- 
ferent controls, a radio operator might pick 
out the right one in the dark by feeling its 
size. Experiments conducted so far indi- 
cate that it is easiest to distinguish size 
differences by feel if the knobs are fairly 
large—two to five inches in diameter. The 
possibility of telling knobs by shape is be- 
ing investigated by a group at the AAF's 
Aeromedical Laboratory, Wright Field, O. 

What about telling time? Yes, they're 
working on easier ways of doing that, too. 


Curved toy train track (hidden behind black 
Paper) and cars bearing tiny lights meas- 
ure ability to estimate angles—important 
for operators of complex control panels. 


t an operator can move a stylus 
(center of apparatus on table) along a 
given path on a paper or screen. 


A Johns Hopkins eng’ describes testing how fi 


device expected to lead to improved radar 
air-traffic-control equipment. It measures 


Automatic electronic equipment, governed Technicians operate manual equipment also 
by cams, produces imitation target “pips” on used to control radar images. Real planes 
radar screens for scientifically controlled are not used as targets, since pilots could 
experiments with radar observation methods. not fly same course again to repeat tests. 
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A Y-2 space laboratory takes off skyward. 
Blossom project's new instrument-recovery 
method promises more results from tests. 
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Chutes Save 
Rocket Secrets 


Instruments fired from soaring V-2s 
in Blossom project float down safely 
with vital records of the upper air. 


'y Stephen L. Freeland 


UEER things can happen to rockets 
once they are in flight. Some spin like 
a rifle bullet, some wobble like a top 
running down, some turn end over end, some 
change direction, and some misbehave all 
four ways. The whole story can not be told 
yet, but means of explaining such erratic 
behavior have been developed by the AAF's 
parachute, electronics and photographic ex- 
perts and scientists of Philadelphia's Fran! 
lin Institute Research Laboratorie 
together on “Blossom” projects. 
Last Feb. 20, some 68 miles above the 
White Sands Proving Grounds, a small 
aluminum canister—15 inches in diameter, 
30 inches long, weighing 75 Ib. loaded—look- 
ing much like two little ashcans fitted to- 
gether, was shot out of the side of a V-2 


Test equipment packed in this ashcan-like 
container, shot from V-2 warhead by mortar, 
floated safely to earth on ribbon parachute. 


landed an entire Wac Corporal from 40-mile 


was demonstr altitude with no dar 


About 44 minutes later, 


age to the rocket. 


aped quarter of ontrol section of a 


V-2 that will carry 200 pounds of gear in- 


that canister 
gently as a feather 


It bounced on 
to rest. When 
two cameras, 


telemetering 


om 1.” For the first time, man had broug’ 
back a record of 
within the rocke 


no signs of excessive temperatures gene 


of the 


i, in addition to the equipm 
canister, pressure gauges, acceleration 
recorders and a complete data-recording 
unit that will operate while the rocket is 
flight. There will be at least two such 
dges sent up; one of aluminum, the other, 

ned for special magnetic studies, made 
‘ood. (Heat-sensitive paint on the 
r side of the Blossom I canister showed 


ated by skin friction.) Ultimately, although 


holds second camera 
r (center), and wheat germ 
glass flasks (bottom) 


“ee 
~ 
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plans for future Blossom projects are iron- 
curtained by secrecy, it will probably be 
feasible and desirable to send up and bring 
back entire warheads containing a ton of 
equipment—a complete sky laboratory. 
When that happens, sometime within the 
next two years, the dream of scientific 
conquest of the upper air will be a reality. 
It's the bringing back that is important, 
Offhand, the problem seems simple to 
the layman, who recalls the old saying that 
“whatever goes up must come down.” Actu- 
ally, the matter is not quite so easy. As 


On the way up, the canister rides in a hole 
drilled all the’ way through the V-2 w 
head (photo at left, below). Carefully ma. 


yet, no one can tell whether any specific 
rocket is going to soar 60 miles or fizzle 
out at six. This in itself poses serious 
questions of pressure and release time. For 
Blossom I the instrument case was pressur- 
ized and sealed at ground level (4,000 feet). 
In Blossom II, however, an installation of 
relief valves will permit a decrease from 
ground pressure to six Ib. per square inch 
during upward flight and an increase from 
that to ground pressure during descent. 
Release of data-bearing containers is 
more like a shotgun divorce than anything 


chined aluminum liner (right) holds can- 
ister in place until mortar automatically 
shoots it out for long trip back to earth. 


The container with the material to be 


else. 
returned to earth is ejected from the rocket 
by a small mortar charge (40 grains, or 
about 1/3 the charge of an 81-mm. mortar) 
that is fired by a clockwork fuse, similar 
in principle to the timers that set off anti- 


aircraft shells. The base of this mortar 
shell rests against a plate bolted flush with 
the outer skin of the warhead in Blossom 
I. In future projects it will rest against 
some other expendable part of the rocket 

The explosive thrust is exerted through 
a series of telescoped tubes against a plate 


Operation of main ‘chute release gear (solid 
cylinder, left) was telemetered to the 
ground by device in cup at right. 


VIEW OF BULKHEAD FROM EXIT DOOR 


’s center bulkhead illustrate details of construction, 


behind which the pilot ‘chute is packed. 
‘The pilot ‘chute opens by mechanical drag 
as it clears the rocket, while the actual 
explosion sets off a timer—clockwork in 
Blossom I—which opens the main ‘chute. 
A small bellows, operated explosively by 
the same sort of jack-in-the-box arrange- 
ment used to pull rip cords of cargo ‘chutes, 
serves to clear the pilot ‘chute from the 
main ‘chute at the proper time. The 
strength of the original mortar blast, inci- 
dentally, may be estimated from the fact 
that the movable end of the canister is held 


Mortar that kicks canister out is in small 
cylinder (right), with time fuse dials on 
top. Control (left) releases rhain ‘chute. 
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in place by four clips tested to break at 200 
1b, Equipment like the cameras—standard 
AAF gun cameras set to shoot four frames 
a second—and subminiature radar beacons 
are also put in operation by timers started 
at the moment of release by an impulse 
generator hooked to the mortar firing pin. 

Blossom I was an almost complete auto- 
matic success, and the canister was re- 
leased shortly after the rocket fuel was ex- 
pended, but possible failures were allowed 
for. Provisions were made to fire the mortar 
by remote control if necessary. Further- 
more, the action of every item of the release 
mechanism and most of the data-taking 
gear was telemetered back to the release 
point, which meant that failure or improper 
operation anywhere along the line would 
register right away. 

One small setback marred Blossom I 
‘The earth-trained camera taking black-and- 
white pictures did not function. The sky- 
trained color camera worked fine, however, 
and, during the first moments of free fall, 
while the canister tumbled over and over, 
ft got some earth pictures too. To the 
earthbound layman these last are naturally 
the most interesting, but to the scientists 
of Blossom project, whose eyes are fixed on 
greater and yet greater heights, they are 
trivial. Their interest lies in the operation 
of the ribbon ‘chute—a solid ‘chute would 
rip to tatters before it found dense enough 
air to open—and the safe return of informa- 
tion. 

So far, more than a thousand people 
have volunteered to be shot skyward in a 
‘V-2, No one has taken these suicidal offers 


This is how canister looks installed in V-2, 
but before attachment of the cover plate. 
Base of the mortar can be seen in center. 


‘Tensiometer measures parachute pull. Strap. 
fastened to bar (bottom), tugs on spring 
to drive film recorder's gears and needle. 


seriously because a lot of work and study 
remains before the dawn of the day of 
human rocket travel. Meanwhile, the Blo: 
som project is one of the most important 
ways of hastening that dawn. END 


Close-up of parachute shows how ribbons 
are fixed to cords in pairs. This type of 
‘chute was a wartime German development. 


RUSSIAN 


AMERICAN 


U.S. Tests Russia’s 
Colored Cotton 


The natural-tinted varieties developed 
by Soviet experimenters don’t fare so 
well when they are grown in Dixie. 


HE growth of naturally colored cottons 

suitable for commercial manufacture, 
long a goal of agricultural experimenters, 
has taken its place among international 
rivalries—with Russian and U, 8. experts 
in scientific competition. 

In Russia, where extensive research is 
being carried on, the director of the All- 
Union Cotton Research Institute has stated 
that “experiments indicate natural colored 
cotton produces a greater length of better 
quality yarn to the mass of raw cotton,” 
adding that blue, green, pink and smoke- 
colored shades are being developed. Brown 
fiber is also being tested, but requires the 
use of copper and chromium salts to pre- 
vent fading. 

American agriculturists have experi- 
mented with green and brown cotton (PSM, 
Dec. "44, p. 102) but it proved poor for 
manufacturing purposes; the lints lacked 
luster and had a tendency to fade. Puzzled 
by Russian reports of success, U. 8. experts 
tried to obtain samples of the Soviet seeds 
and of manufactured cloth. They did not 
get the cloth, but did get the seeds, which 
were planted last season at a few places in 
the South, including the U. 8. Cotton Field 
Station, Stoneville, Miss. 

‘The tests, however, indicated that the 
seeds grow one way in Russia and another 
way in Dixie, Of the eight stocks tested, 
six were Asiatic types, which have never 
done well in this country. The other two 
were New World types, but even the best— 
Gossypium hirsutum, the equivalent of our 
ordinary Upland type—did not match the 
performance of U. 8. commercial varieties. 
So, even though some natural colored cot- 
ton is believed to have been used since 
Colonial times in home manufacture of 
clothes and househohi goods, the vision of 
a Dixie full of varicolored cotton fields re- 
mains a dream of the future. 

The Kodachromes at the left illustrate 
some of the results obtained in the com- 
parative plantings: Top one shows U. 8.- 
grown cotton from the Russian-evolved 
seeds; the bottom one, cotton obtained from 
this country’s Upland-type seeds. 
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How Navy 
Keeps Jets 
On the Job 


NAVY jet pilot who sees the insigne 
shown at the top of this page doesn’t 
have to worry about the performance of his 
engine, It has been given the works at the 
Alameda (Calif.) Naval Air Station by 
highly skilled mechanics who know jet 
power plants from the ground up. They 
have taken the engine apart, piece by piece, 
\djusted alignments to a ten-thousandth of 
an inch, balanced the rotor so that it whirls 
with less vibration than that of a smoothly 
spinning top. 

‘The rotor, heart of a jet engine and the 
mechanism that develops a jet fighter's tre- 
mendous thrust, strains every fiber of its 
alloy metal. Not only are the scooplike 
buckets of the rotor subjected to a con- 
tinuous searing heat, but the tips whirl at 
speed of 1,200 miles an hour, better than 
one-and-a-half times the speed of sound. 

When the Alameda boys reassemble a 
rotor after overhaul, they know it is right 
—ready for another go at the grueling 
grind of jet flight. 

The all-important rotor, however, must 
have the proper co-operation of fuel pumps, 
fuel pressure control units, barometric 
valves, lubricating pumps, fuel spray noz- 
zles, and the overspeed governor. Special 
flow and test benches do the job on these. 
One check even duplicates the effects of 
various altitudes in testing the barometric 
fuel valve. 

If the strain on a part has been too much, 
the evidence will out when placed in a dark 
room and subjected to violet (black) light 
The part under examination glows with a 
ghostly, greenish light, while the cracks or 
imperfections appear as black lines or 
splotches. 

‘To keep Alameda’s experts on their toes, 
weekly classes are held on jet history, 
theory, performance characteristics and 
the problems of high-speed flight. 
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1. Jet jobs, like other engines, need peri- 
odie checks. Above, a GE I-16 is delivered 
at Alameda Naval Air Station for overhaul 


4. Power spinner is used to extract bolts, 


releasirig combustion chamber domes. Ro: 


tor vanes are visible in the center. 


7. The rotor, only major moving part of 
jet engine, is placed on a testing stand. 
Here the assembly shaft is being checked. 


5 eee 


2, 


2. For first step in disassembly, engine is 
placed on horizontal stand and accessory 
case (left) removed before tear-down begins. 


5. y line in reverse moves along as 
the combustion chamber, ring, and elbow 
casing are removed from the turbine wheel 


8. Balance of rotor assembly is under test. 
Rotor spins up to 16,000 r.p.m., and any 
unevenness could rip the engine to bits. 


3. Engine shifted to vertical position, Navy 
mechanic removes the elbows. All types of 
Navy jet engines are handled at Alameda, 


= 


6. Compressor chamber is split and com- 
pressor removed. This is final step in tear- 
down; components are now ready for testing. 


9. Reassembled engine, under power, gets 
final check. Run from adjoining room, jet 
blasts against deflector outside test cell 
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ypical department-store fire, illustrated 

exhaust-water-spray system prevents 
mushrooming of smoke and flame to the up- 
per floors. Curtain of water keeps fire out of 
escalator well, while fan removes smoke and 
creates draft to pull fresh air down well. 
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hese Stairs 
Block Fires 


HE Number One fire problem—how to 
stop stairwells from sucking flames and 
smoke throughout a tall building—has been 
solved by a new system of exhaust ducts 
and water sprays. A test installation has 
kept upper floors and the vital exit stairway 
clear and cool while flames raged below. 

Developed co-operatively by Otis Elevator 
Co., Westinghouse Electric Corp., and Grin- 
nell Co,, the exhaust-spray system is in- 
tended to protect department-store escala- 
tors. 

‘The installation automatically goes into 
action when a fire sets off any sprinkler in 
the building. It opens the dampers in an 
exhaust duct circling the escalator on the 
burning floor, starts a blower sucking 
smoke up through the duct, and opens a 
fresh-air intake over the escalator well. 

‘The blower creates a vacuum in the eact 
lator well, pulling fresh air from the roof 
intake down the well. This downward stream 
of air completely blocks the usual chimney 
action of a stairway and prevents upward 
spread of the fire. Should flame reach the 
escalator, nozzles opening automatically 
around the escalator curtain it with a sheet 
of water, while a separate nozzle inside the 
escalator well starts if any flame gets past 
the water curtain. 


PSM photos by W. W. Morris 
and Robert F, Smith 


J. Richard Hill, the Rhode Island deputy fire 
marshal, lights a pan of alcohol to create 
fire for demonstration of the new system. 


r 
envelop him. 
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This two-story building, largely tarpaper on 


a tubular steel framework, was erected for 
tests of the new system. It contains a 


Automatic control (arrow) works by water 
pressure when first sprinkler is set. off. 
It sounds alarm, stops escalators and air 
conditioning, starts exhaust fan, and opens 
dampers in exhaust duct and ‘air intake. 
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mockup escalator fitted with exhaust ducts 
and sprinklers, Boiler at right furnishes 
heat in winter—when test fires are out, 


Technician examines damper in exhaust duct 
that circles escalator well. Through this 
duct smoke and fumes from fire are sucked 
outside building by fan, creating downward 
draft that blocks chimney effect of stairs 


Ii like to see them make 


= 


Roadside Phone Sockets. Con- 
nections along the road for portable, plug-in 
phones would let motorists make emergency 
calls, says E. Wasilewski, Orwigsburg, Pa. 


Wind-Up Window Screens. Pias- 
tic screens that wind on rollers and pull up 
from the sill when the window is raised are 
the dream of Leighton Harris, Natick, Mass. 


Wrap-Around Warming Aid. 
For easier heat-treating of head, neck, arms 
and legs, Paul Caristedt, of Edmonds, Wash., 
wants heating pads made in long strips. 


Cartoons by SYD LANDI 


Self-Stirring Pots. spring-driven 
stirring arms that could be clamped to 
pots would be a boon to housewives, thinks 
Josephine Bourquin, of Conneaut, O. 


PON 


rit 


NG 


= 
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Waiter Catcher. To attract the 
waiter’s wandering eye, E. V. Wilson, of 


Lexington, Ky., suggests table buttons that 
sound a buzzer and flash his section number. 


Earphones for Pianos. Worn only 
by the player, they would save others’ nerves 
while the children are practicing, claims 
E. Aileen Foster, of Albuquerque, N. M. 


serrenser 1947 135 


material is more appropriate to these hand- 
fashioned candlesticks than the warm-hued 
metal that has been the craftsman’s choice 
for centuries? Many find coppersmithing a 


CRAFTWORK \ 


PROJECTS OF —PhogecTs oF THE MONTE MONTH 


Phono Amplifier. 
‘There's more music on 
modern, high-fidelity rec- 
ords that meets most ears 
because only the finest 
phonographs are capable 
of reproducing a full fre- 
quency range. This am- 
plifier, the second part of 
PSM’s high-quality sound 
system, can help you get 
the musical richness that 
record makers put into 
their better disks. It's also 
a perfect companion for 
a radio tuner, microphone, 
or combination of any of 
these. Details start on 
page 202. 


Photos by Hubert Luckett 
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source of fun and fascination even today. 
An article beginning on page 168 describes 
tools, working methods, and how to finish 
your handiwork either to a high luster (left 
above), or to an antique sheen as at right 


ROS 
Navy Raises the Limit 


Towennc 182 feet in the air and operat- 
ing on a 730-foot overhead runway, this 


Last Word in Illusion 


Croup shadows over the cockpit, the roar 
of an engine, and the screech of tires during 
“landings” are only a few of the realistic 
touches in a new Navy instrument-flight 
trainer. A model of the Bearcat fighter, it 
even simulates rocket- and gunfire. 


450-ton crane is the largest in the world— 
by a 100-ton margin. It is being built by 
the U.S. Navy at San Francisco to speed 
repair of major fleet units. 


x . § 

Outsize Kite Takes Off 
Krre-FiviNc contests, resumed in Japan 
after a 10-year suspension, brought out this 
12- by 15-foot job, probably the biggest 
ever flown. Inset shows take-off of the 


bamboo-framed monster, which, with con- 
trol ropes, weighed 1,430 pounds. 
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the jungle to the Arctic in the Army Air 
Forces’ new Climatic Hangar at Eglin Field, 


Florida. A few steps more transport you to 
the dry heat of the Sahara, to the salt-laden 
air of New G "a, or to regions ex- 
plored so far only by unmanned balloons 


REFRIGERATING PLANT CHILLS. 
INTERIOR OF HANGAR TO -70° 


PLANT 
Coots 
ADDITIONAL 
‘AIR FOR 
aT 
ENGINES 


1N AIR DUCT 


KEEP NOISE 
FROM REST. 
OF HANGAR 


STEAM PLANT HEATS 
INTERIOR OF HANGAR 
TO 165 


and rockets, 100,000 feet above the earth. 

By providing all the world’s weather un- 
der one roof, the Climatic Hangar enables 
the Air Proving Ground Command to de 
term performance of men and ma- 
chines: anywhere upon the earth that the 
may be required to“ight. Formerly, in such 


, at 
7 WF oaME Cuannen rox 
Ef 7) CLOSE-RANGE OBSERVERS 
tf: + 
(MAIN HANGAR DOORS | 

ao 


VEHICLES GET ARCTIC TESTS 
ON ROADWAY OF SNOW AND ICE 


HOT-AIR 
Sy surrey puct 


Packed Under One Roo 


elaborate and picturesquely named ma- 
neuvers as Operation Frigid, Operation Wil- 
liwaw and Operation Furnace, expeditions 
have had to travel thousands of miles to try 
out Arctic and tropical gear—taking the 
fickle weather as they found it, or waiting 
another year. Now the Army's latest 


[ENTRANCE 
LOCK TO 
HANGAR 


weapons and tactics can be tested, im- 
proved, retested and OK'd at the accelerat- 
ing tempo that preparations for tomorrow's 
style of warfare demand. Heading the pro- 
gram are guided missiles, gun turrets, bomb- 
release gear, storage batteries and lubricants 
suited to the newly important polar regions, 


STRATO CHAMBER 
SIMULATES. ALTITUDES 
UP TO 100,000 FT 


CLIMATE EXTREMES 
‘ON PERSONNEL 


ENGINES, BOMB-RELEASE GEAR 
‘AND GUNS OF 8.29 


UNDER TEST 


PERSONNEL WEAR 
ARCTIC CLOTHING 


ENGINE 
TEST 
‘ON 
P80 
JET ENGINE EXHAUSTS. 
THROUGH FITTING 
IN_GUN. PORT 


GUN PORTS HAVE INNER 
PANELS OF FABRIC TO 
PREVENT ESCAPE OF COLD AIR 
WHILE SELF-SEALING METAL 
DOORS ARE RAISED FOR FIRING TESTS 


PROLONGED TEST 
EXHAUST TO 
OPEN AIR 


GUNNER FIRES AT 


TARGET ON FABRIC 


PANEL OF GUN PORT 


Climatic Hangar, inset, can be chilled to ~70' 
for the tests illustrated in the large drawing. 
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MOBILE WIND MACHINE CREATES 
100-MILE-AN-HOUR GALE 


NOZZLE FEEDS 
SAND INTO 
‘AIR BLAST 


PLANE GETS TEST AIR INLET 


IN ARTIFICIAL WITH 53-INCH FAN 
“DESERT. SANDSTORM" 


“HOT SUITS” ENABLE 
MEN TO WORK 

IN TEMPERATURES 
ABOVE 100 DEGREES 


DUCT SUPPLIES 
COOLING AIR 
TO MEN IN 
"HOT SUITS! 


= 
Equator’s heat can be reproduced in hangar of P-82 under test. So men can work in heat, 
with temperatures up to 165°. Above, 100- duct in foreground. supplies cooling air to "hot 


mile-an-hour bl: 


t from mobile wind machine suits,” below, fitted with slide-fastened inserts 
hurls a “desert sandstorm” at spinning propellers of ‘tul 


ing that can be detached for cleaning. 


WEARER BREATHES 
COOL AIR ESCAP. 
ING FROM HELMET 


INFLATION LIFTS 
WEIGHT OF SUIT 
FROM SHOULDERS 


PERFORATIONS: 
DISTRIBUTE 
COOLING AIR 


TUBING TO 
SLEEVES 
OF suit 


ELBOWS PADDED 
AGAINST BURNS 


CONNECTION FOR 
35-FOOT AIR HOSE 


"ANT-BURN 
KNEE PADDING 
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All-weather room tests men and nt in 
action under hot or cold blasts ‘and ar artificial rain 
from overhead pipes. Stationary wind machine 


in background creates gale to which mist, sleet 


and clothing and food packaging for all cli- 
mates. 

‘A hangar-shaped test room measuring 200 
by 250 feet, with a ceiling up to 70 feet 
high, realizes the dream of the Air Proving 
Ground Command: an all-climate chamber 
large enough to hold the Army's biggest 
fighting machines in existence or on the 
drawing boards. 

Chilling this enclosure of nearly 3,000,000 
cubic feet to -70°, so cold that mercury ther- 
mometers have long since frozen solid and 
men in fur-lined Arctic suits can work only 
an hour and a half at a time, represents a 
feat unprecedented in the annals of air con- 
ditioning. The three-story, 9,000-hp. York 
Corporation refrigerating plant that does it, 
through ceiling air inlets and wall outlets, 
ranks as one of the engineering wonders of 
the world. 

At the opposite end of the temperature 
scale, steam coils raise the hangar to the 
oven-like heat of 165°. It can be held at 
either temperature during tests lasting for 
weeks, A similarly conditioned engine test 
room accommodates the biggest aircraft 
power plants, while equipment for personnel 


KUMIONY 
resronaTeD STEAM PIPE 


CONDITIONED-AIR OUTLETS 


O stationary 
WIND MACHINE 


or snow can be added. Room can be flooded, as 
shown, to try out life-saving rafts and immersion 
suits that would be used by fliers forced down 
at sea and exposed to the elements. 


and other non-bulky items may be exposed 
to made-to-order climate in an all-weather 
room, a strato chamber and five smaller, 
specialized testing cubicles kept per- 
manently at climatic extremes. 

Artificial hurricanes, sandstorms or snow- 
storms are unleashed in the main hangar 
and engine test room by a mobile wind ma- 
chine. Its 53-inch, 250-hp. fan creates a 100- 
mile-an-hour gale. 

So that hangar workers can endure tem- 
peratures exceeding 100°, they wear “hot 
suits” through which a current of cooling air 
constantly flows from a U-shaped duct and 
35-foot hoses supplying up to 20 men. The 
strange clothing may some day appear in 
combat, for trials suggest its use in tanks— 
and perhaps in future supersonic planes, 
whose cabins may be excessively heated by 
air friction at ultrahigh velocities. 

Even when the Climatic Hangar is sealed 
airtight, its vast size permits engines to be 
run and helicopters flown as in the open air. 
If carbon monoxide approaches the danger 
point, automatic detectors flash lights and 
ring alarm bells, warning that tests should 
be suspended until the ventilating system 
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flushes out tic-gas, For extended trials and 
tests on jet engines, special fittings discharge 
exhaust gas out of doors. 

Closing the main doors of the hangar is an 
engineering feat in itself. First a built-in 
motor rolls each 200-ton door along railway 
tracks to a point at which T-shaped hooks 
along its upper edge engage wall cleats. 
Then motors retract the hooks, while other 
motors exert inward pressure along the bot- 
tom; under the combination of pull and 
push, the whole door moves six inches side- 
wise on rollers, to seal against top and side 
gaskets of rubber. Finally, cams depress a 
pivoted rubber gasket on the bottom edge 
of the door, completing the seal. Electric 
strip heaters around all hangar doors keep 
them from freezing shut. 


Jungle test room simulates actual day-and- 
night cycle of tropics’ humid heat, with torren- 
tial “rainfall” from ceiling nozzles, to develop 
mold- and mildew-proof fabrics 


Tropic-marine test room adds salt spray to 
jungle climate for trials of ways to keep metal 


I 
from conoding in climate like that found 
of Pacific. 


objects 
on tropical isl: 
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Hot test room provides temperature up to 165” 
and humidity as high as 95 percent for small- 
scale trials, as of plastic aircraft parts and food 
packaging for torrid climes, 


Desert test room employs 144 ultraviolet sun 
lamps in ceiling, providing equivalent of noon- 
day sun over Sahara, to learn effect of dry heat 
on such items as rubber tires. 


Cold test room reaches -70°. It tries out bat- 

teries, cameras, radios and lubricants, deter- 

mines what effect long exposure to Arctic cold 
on ammunition and rockets. 


Biggest Ever Built 


Tue first steam turbine-electric locomo- 
tive ever built and the largest passenger 
hauler in the world, the Chesapeake and 
Ohio’s No. 500 (above) starts service this 


Camera Speeds Testing 


Tis machine will take a picture in a 
millionth of a second, automatically develop 
it in 25 seconds, then project it on a cir- 
cular, built-in screen. A strip of exposed 
film is shown in front of the machine, 
which was developed by General Electric 
for testing electrical devices. 


fall. One of three coal-burning electrics be- 
ing built for the line, No. 500 is more than 
140 feet long, making it the biggest single- 
unit engine of any type. Its 6,000-hp. tur- 
bine, two generators and eight driving mo- 
tors give it a top speed of 100 m.p.h. 


Hiding a Hearing Aid 


AxorHer step toward making hearing 
aids inconspicuous: A shell-like rim of flesh- 
colored plastic, a product of the Maico Co., 
of Minneapolis, fits into the ear and is hid- 
den by its folds. A transparent lucite tube 
carries the sound from a tiny receiver, hid- 
den under the hair or a collar. 
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Clever Farmer 
Makes Water 
Run His Pump 


Harnesses sunken lake with handle 
a quarter of a mile long that never 
—well, hardly ever—stops working. 


AUL BUNYAN may never have visited 

the South, but down near Winston- 
Salem, N. C., there's a pump he should have 
seen, It has a handle a quarter of a mile 
long, and it makes water pump itself. 

The pump was built by L. M. Craver, 
whose house is on a hilltop above a sunken 
lake. He got tired of lugging water and de- 
cided to make the lake do the work. Water 
from the lake flows through two pipes into a 
washtub on a weighted beam. When the tub 
fills, it thwacks down its end of the beam; a 
dump valve empties the tub and the beam 
rises again. From an upright atop the beam, 
a cable runs up hill to a lever that transmits 
shorter, more powerful impulse along an- 
other, longer cable to a second weighted 
beam. As the tub goes endle d 
down at the bottom of the hill, this second 
beam does too, operating a deep-well pump. 

For 13 years, except when infrequent sleet 
storms ice up the homemade timbers, the 
pump has been filling a tank in the attic of 
the house for gravity distribution, with over- 
flow pipes supplying a chicken house, a 
backyard drinking fountain and a horse 
trough. What's left over goes for irrigation, 
then runs back down to the lake to do some 
more work for Mr. Craver. 


Pump rod, at extreme right, has only a short 
throw, but each upstroke sends a quart of water 


to tank, 400 feet away and 30 feet higher. 


Washtub’s dump valve is tripped at bottom of 
its fall. Runoff isn't wastedit goes on 
operate a waterwheel-powered machine ‘shop. 


* Sketch shows beginning (black) and end (white) of power stroke, made every two minutes, 


Md popuran scrence 


MOVEMENT OF CABLE. 


WATER IS PUMPED TO TANK 


IN FARMHOUSE ATTIC FOR 
DISTRIBUTION UNDER PRESSURE 


‘SHORTENED BUT MORE, 


CABLE IS PULLED 


‘AS TUB DESCENDS ey 


WATER FROM, 
SUBMERGED 
LAKE RUS TUB 


SSTROKE-SHORTENING LEVER 


POWERFUL, OPERATES 


RIG 


ay JHEN Hollywood wants an Andean 

mountain, like the one called for in 
the script of RKO’s Tycoon, it’s 
build one than to go to the real 
rugged chunk of real estate shown above 
complete to tunnel mouth and railroad 


Mountain --Moved”’ t 


lewb 


o Camera 


tracks, was constructed in a ravine at Lone 
Pine, Calif., and to the camera it looks like 
the McCoy, But the movie camera doesn’t 
go behind the scenes, as in the view below, 
where the cliff looks like what it is—a blend 
of wood, plaster and ingenuity, 
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_ SCIENCE 


Split Atom Photographed. A 
uranium atom was at the center Cf) the white 
streak shown above; a neutron split it into 
two particles, which flew apart to form 
the line. Photo was made on Eastman’s new 
nuclear-track plates, which are supersensi- 
tive to atomic electrical charges. 


Tubes Guide Atom Smashers. 
These metal tubes are ignitrons, being as- 
sembled into controls for two new 300-mil- 
lion-electron-volt GE synchrotrons. Elec- 
tronic switches, they control size and timing 
of current pulses in the magnets that hold 
electrons in orbit during speed-up. 
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Electrons Light Own Path, Light 
from moving electrons is seen for first time 
in the 70-million-electron-volt GE 51 
chrotron, shown above. The beam (inset) is 
emitted as electrons circle inside “douglt- 
nut,” can only be seen head-on. Light spot 
in center is electron light; line is reflection. 


Ray-Traps on Displa 
house scientist holds a detector of radio- 
active atoms in liquids. Glass-tower counter 
at left of assortment on table does same in 
humans. In foreground is gamma-ray 
counter, plastic-masked against beta rays. 
Receiver at rear meters trapped rays. 


Hilltop Tower Re! 
This is one of seven Bell stations that relay 
microwaves between New York and Boston. 
Since the very short radio waves fly off into 
space, they must be beamed strai 
next relay point, Four square metal “lenses” 
atop tower focus the microwaves, 


largest electrical transformers in private in- 
dustry is shown being installed in a new 
B. F. Goodrich plastics plant at Marietta, O. 
Nitrogen and 25 tons of oil insulate the 14- 
foot monster as it steps 132,000-volt AC 
down to 2,300 volts at 5,000 kw. output. 


Motors Hold Their Noses. This 
2,300-hp. GE electric motor will be un- 
damaged if waters 
for Oregon paper mill flooded | 
spring rises of Willamette River, its bear- 
ings and their pedestals are enclosed with 
stator and rotor in a watertight frame, 


Fireworks” Aid Lab Studies. 
Fiery pinwheel, a “corona motor,” shows 


how high-voltage lines lose electricity 
through air. A million-volt charge spins rod 
like a water sprinkler. Torch (inset) is mil- 
lion volts crackling over insulators. Tests 
help Westinghouse design lightning guards. 
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— TIRE GEAR BOX 


clock, Z 
CLOCK pRivE: aS SWITCHES: 
Rie ae | OPERATE LiGhTS 


FLEXIBLE SHAFT 
DRIVES THIS 
cLUuT 


ZERO-* 
CENTERING . i | 
MECHANISM — ; ] FARE DRUMS 


clocie 
WINDEQ 
; s OWNER'S RECORD 


SHAFT 


148 roputar science 


How the New Taximeter Works 


Night Light for Idle Cabs. The 
latest taximeters are streamlined like little 
radios—and their simplified construction cuts 
in half the usual 800 to 1,200 parts. The 
U.S. Taximeter Co., of New York, asserts 
that the Weisinger meter is the most im- 
portant development in taximeters in 35 
ars. The new machine makes it easy to 
find a cab at night: Roof lights go on when 
the flag is in the upright, or vacant, position. 


R.P.M.=8$88. Cutaway at the left 
shows the simplified mechanism. A flexible 
shaft conn the meter to the cab’s trans- 
mission. Each revolution of the rear wheels 
d, and the meter can be adjusted 
for various tire sizes before it is installed. 
The tire gear box in the meter automatically 
compensates for tire wear or change in size. 
City authorities make both periodic and 
spot checks of the meter’s accuracy. On test 
stands, meters are run up to $99 twice, at 
450 m.p.h. 


Minutes Mean Money, Too. 
When the taxi stops for a red light or 

t slow speed, a clutch allows the 
shaft to slip. Waiting time is then 
registered in the fare section, at a preset 
rate per minute, by a hand-wound clock. 
Mileage and waiting-time charges are au- 
tomatically totaled by the fare drums. Cams 
return all gears and drums to zero when 
the flag goes up at the end of the ride. The 
85,000 taximeters in the United States last 
year ticked off more than $2,000,000,000. 


Not Registering. If a tire blows out 
during the ride you will not be charged for 
the time required to fix it. The hackie swings 
the flag down, stopping the clock while you 
wait. Later, at the end of your trip, he 
lowers the flag again and the meter locks 
to give you time to read the total fare. The 
driver then unlocks the meter by pulling the 
flag slightly to the left before raising it. A 
fourth flag position is provided for “double 
tariff” in cities where such fares are author- 
ized for unusual trips. 


SEPTEMBI 
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PATROL PLANE AT 
(MAXIMUM ALTITUDE 


cally designed for tests in the subsonic 
: pervert 
feading win that reduces wing's t 
HP) ness ratio. Air intake ducts were modified to cut 
rnal “and. internal. drag, windshield a 


pY were cut down, and 
faired over to unprove aerodyna 


Souped-Up P-80 
Double-Checked 
On Record Run 


Wes a super P-80 flashed over Muroc 

Dry Lake last June 19 at an average 
speed of 623.8 m.p.h., electronics and high- 

weal photography teamed up to make 

doubly sure that the AAF’s new world air 

Albert w 4 
_ ilbert Bord, the ni speed record became official. 
t 7,500 hp. at 600 m.p.h. The primary timing system, so accurate 


Cockpit view of 
champ. His 
son 400 jet rated 
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Making four passes “on the deck,” at 50-foot 


that it determined the plane’s position to 
vithin three inches, depended upon the 
heartbeat” of a 100-cycle tuning fork, Im- 
pulses from this fork, amplified through 
@ square-wave generator, operated argon 
lamps to flash a synchronized series of light 
impressions on the edges of motion-picture 
film racing through twin cameras at 5 
frames a second. One camera “shot” the 
plane during the first half of each of its 
runs, and the other pictured the second 
half; light impressions linked the two films 
in a complete record. 

A secondary timing system was provided 
by clocks mounted in the hase of the cameras 
and synchronized by the pulses of a 200- 
cycle tuning fork. Showing intervals of 
1/1,000 second, the clock faces were photo- 
graphed every time a frame of the motion- 
picture film was exposed. END 


One of twin cameras, its lens exactly centered 


on a vertical marker cable accurate to 20 sec- 
onds of arc, perches on a special concrete base, 
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Cleats Are Det: 


become golf shoes wit 
cleat-studded sole plates, Fitting any shoes 
from size 7 to 12, the rustproof plates can 
be quickly put on or removed by the tum 
of a key. They are made by the ParCleat 
Company, of Washington, D.C., 
for less than $3. 


and sell 


CornClippers Cut Kernels. Whole 
kernels are sheared off for canning by four 
semicircular knives in this tubular device. 
Guides gliding over the tops of the kernels 
adjust the cut as the ear is pushed through. 
The manufacturer is the Jiffy Products 
Company, of Hiawatha, Kans. 
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One Finger Plays Piano. An at- 
tachment that can be used on any piano will 
strike a chord of three keys each time a 
single key on the device is depressed. It 
enables the one-finger virtuoso to play with- 
out long practice. No musical knowledge 
is needed; notes are translated into num- 
bered keys in an accompanying book. Ayer, 
Davis & Co., of New York, makes it. 


Drill Runs Hedge Trimmer. Fatt 
hedge clippin; and shrub pruning are pos- 
sible with this cutter fastened by one 
bolt to an ordinary 4” electric drill. Trimit, 
as the attachment is called, is made by the 
Woodland Products Company, of Pitts- 
burgh. It is priced at about $15. 


Soaking Cleans Paintbrush. A 
liquid put out by the Savogran Company, 
of Boston, makes old brushes usable if 
soaked overnight. It costs $1 a quart. 


Modernizing W: im. A pop- 
up drain that operates like the modern 
built-in type is now available for installa- 
tion in old plumbing, No special tools are 
required. At left the stopper is shown 
closed, at center open, and at right re- 
moved by a twist for cleaning. The drain is 
all metal—chromium-plated brass. It is made 
by the Stellar Products Co., of Chicago. 


Windows Lock Automatically. 
Two new latches for double-hung windows 
are safety devices that lock themselves when 
the window is closed. At left, the lock of the 
Perfect Manufacturing Co., of Seattle, has 
the additional feature of locking a window 
against prowlers while still providing up to 
5” ventilation, The lock shown at the right, 
made by the New Products Co., of New 
York, has a spring bolt operating like those 
of spring door locks. Either may be released 
easily from inside. 


Electricity Plays Accordion. 
Somewhat larger than the standard instru- 
ment, a piano accordion invented by Louis 
De Fonso plugs in on either AC or DC. It 
has the regulation button arrangement for 
left hand and piano keyboard for right, and 
is portable despite its size. The Accordionola 
Mfg. Co., of Chicago, makes it. 


Wash Done in a Shaker. Socks, 
stockings, and shorts can be washed in a 
hotel or bathroom with the large-size plastic 
swirl mixer shown at right above, The others 
in the photo are one- and two-cup sizes for 
mixing gravy, sauce, waffle batter, salad 
dressing, and cocktails, also by swir 
manufacturer is the Rochow Swirl Mixer 
Company, of Rochester, N. Y. 


Fluorescent Trouble Light. With 
a 25’ rubber-covered cord, a fluorescent 
lamp made by Sylvania is handy for light- 
ing dark corners in attics, cellars, shops, and 
garages. It uses a 6-watt tube mounted in a 
reflector guard so small that it will go 
through an opening 2” square. A ballast is 
located in the line 3’ from the plug, where- 
as starting and off buttons are on the re- 
flector. The lamp has a hook on the end and 
provision for mounting as a permanent 
bench or wall fixture. About $8.50. 


port Smokers. 

sh trays installed on 
stands in the shape of 
familiar pieces of ath: 
letic equipment are a 
new accessory on the 
market for sport lov- 
ers. Now available are 
“sport model” smok- 


ing stands designed in 
the form of tennis 
rackets, golf clubs.and 


bowling pins. They 
are being offered by 
the Funderburk Engi- 
neering Company, of 
Waltham, Mass., 

use in playrooms, stud- 
ies, and the like. 
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Windshield Posts Narrowed. 
Fuller vision is provided the driver by cut- 
ting to a minimum the thickness of the 
windshield posts on this English station 
wagon. The body is built by Queensway 
Motors, of London, and is fitted on a Ford 


chassis, It’s said no loss of structural 


strength results, as the car top is fully sup- 
ported by other body posts. 


a 


Visor Is Cross-Polarized. This 
sun shield for buses and trucks employs a 
polarized film between clear plastic sheets 
to furnish glare-free vision, An attached 
smaller visor has its polarized axis at right 
angles to the first and can be brought into 
use to control brightness when driving into 
the sun. Samuel Moore & Company, of 
Kent, Ohio, is the distributor. 
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Covers Fit All Seats. Three styles of 
a new one-piece slip cover care for all stand- 
ard automobile seats. The fabric stretches 
to size and shape as it is pulled on and is 
held snug by a drawstring in the hem. A 
product of the makers of furniture slip cov- 
ers, Kwik-Fit car-seat covers sell for less 
than $5 a unit, 


filament in vacuum-type sealed-beam head- 
lights, a separate bulb in this unit rem: 
operative when the lens is cracked and pro- 
vides illumination until the damage can be 
repaired. The light shown is made by the 
Guide Lamp Division of General Motors 
Corporation. Several other companies make 
them on the same principle. 


Boxes Hold Garage Shelf. A 

sturdy shelf may be quickly put up in the 
garage by nailing two boxes of equal size to 
the wall and then nailing a wide board 
across them. The boxes themselves also pro- 
vide storage space—W. H. McCay. 


How to Patch Upholstery. To 

repair small holes in car upholstery, cut 
a piece of matching material about twice the 
size of the hole, place this over a piece of 
cardboard 4” larger than the hole, turn under 
the edges, and sew or cement them fast. If 
the inside padding of the cushion has been 
damaged, fill the cavity with cotton. Then 
work the patch into the hole, turn the edges 
of the burned area under, and stitch to the 
patch to give a snug fit. 


2 Pin Removes Broken Key. A 
bobby pin, straightened and then bent to 
give it a small hook on the end, can be used 
to pull a broken key from a car lock. The 
pin holds the tumblers out of the way, let- 
ing the key be withdrawn.—S. Woo.en. 


Screw Unlocks Starter. If a 

starter has a habit of jamming, a 5/16” 
cap screw placed permanently in a hole 
drilled and tapped in the end of the arma- 
ture shaft will enable you to loosen the jam 
quickly. In a starter of the type illustrated, 
turning the screw clockwise will pull the 
jammed pinion free from the ring gear. Re- 
move the starting motor to drill the hole. It 
will also be necessary to drill a clearance 
hole in the dust cap.—N. W. Goopwix. 


<<“ 
BOKES NAILED TO 
GARAGE WALL, 
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at 60 with only a few miles “on the clock 


‘as harmful for a brand-new car os it once was. 


Must You Break In a New Car? 


Fast speeds at lower mileages are now 
all right, but the answer still is “yes” 
if you want the best ultimate results. 


By R. P. Stevenson 


REAKING in a car no longer demands 
(Pitta ceawling speeds 0k a asonta age: 
Improvements in design and manufacture, 
and in lubricants, have contributed to out 
moding the old, slow break-in process. Since 
the war, virtually all manufacturers have 
issued revised recommendations for opera- 
tion of their cars during the first few thou- 
sand miles, most of them now approving 
faster speeds at lower mileages. Going even 
farther, several have dropped the subject of 
break-in entirely from the instruction book- 
let they furnish with a new car. 
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Consequently, you may hear it said that 
a break-in period no longer is necessary. If 
you do, it would be well to raise a skeptical 
eyebrow—particularly if you are interested in 
getting the most from the investment a new 
car represents. 

The fact is that, although you may safely 
drive fast sooner, you still are dealing with 
a piece of machinery that is not yet capable 
of its ultimate performance at the time it 
reaches you, however perfect it may seem 
in comparison with the standards of some 
years ago. 

A new car these days has many so-called 
frictionless bearings (that is, ball and roller), 
but it also has many friction-producing 
metal-to-metal movements — rotating _con- 
tacts, as in the crankshaft and wristpin bear- 
ings; and sliding contacts, as in the cylinders 
and rings. On how these surfaces wear in, 


a great deal depends—including the eventual 


power of the engine, its silence or noisiness, 
and its oil economy. 

‘As any machinist knows, a properly sized 
bearing at first is a bare running fit, with 
a tendency to be stiff, to run hot, and to 
seize or score if not babied. As it runs, the 
exceedingly small (millionths of an inch) 
protuberances on the facing surfaces dre 
worn away, leaving a bearing that is free 
running but in no way loose. 

Improvements in the finish of mating 
parts are given a big share of the credit for 
cutting down run-in time. By modern tech- 
niques, they are sized within a few ten- 
thousandths of an inch and given a smooth- 
ness of millionths of an inch. As a result, 
they are ready for their best work sooner. 

In the field of metal finishing, a process 
that is a comparative newcomer has been as- 


suming a position of increasing importance. 
This is honing, a method by which a bonded 
abrasive is worked over an area. If the 
customary finishing methods were to be 
ranked in an ascending order of nicety, hon- 
ing should be given a place above the other 
three—machining, which at best gives a 
comparatively rough surface; grinding, al- 
ways useful but by no means perfect; and 
lapping, which has production disadvan- 
tages. 

Honing finds perhaps its greatest useful- 
ness in the finishing of cylinder bores, but 
it also now helps give an ultrafinish to many 
other auto parts. A great increase in mileage 
between ring jobs in the last two decades 
may be traced mainly to this process. With- 
out enlarging the diameter of the bore to 
any extent, honing knocks down the peaks 


Watch These Points 


WATCH SPEED. 
the car up 
Crawling 


BAI 
the brakes for a few hi 
until the linings are broken in. 


During the Break-In 


ENGINE HEAT. Allowing a new 
engine to overheat is an invitation 
of expensive repairs. 


WARM UP FIRST. Allow the en- 
gine to run a bit before driving so 
the oil will be warm and flowing. 


sconaonaaen 


SERVICE CHECKUP. Most new- 
car service policies entitle you to 
these. Don’t fail to have them. 
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and jagged tips of surface irregularities that 
are apt to wear out the rings. 

Until a bearing has run in, it will operate 
at a higher temperature than ordinaril 
For that reason proper lubrication is neve 
more important than during the breal 
period, if scoring or seizing are to be pre- 
vented. Motor oil has a dual function—to 
cool the moving parts and to reduce friction. 
New processes by which protective metal 
platings are applied to bearing surfaces in 
some new cars offer a safeguard against tem- 
porary oil starvation. 


Always Warm Up the Engine 

Temperature 1s an all-important tipoff 
while an engine is new Like the tempera- 
ture of your own body the engine tempera- 
ture quickly reflects any abnormal condition. 
Never allow a tight engme to run too hot. 
If you do, your nose probably will let you 
know, since an engine running on the hot 
side has a distinctive smell—a hot metal and 
varnish odor, So keep an eye on the heat 
indicator—after the engine has had time to 
warm up. 

Proper warmup is essential whether an 
engine is old or new. Engineers have found 
that the greatest amount of damage occurs 
during the first three or four miles of dri 
ing, when the lubricants have not yet 
thinned out sufficiently to coat all the mov- 
ing parts, Before leaving the garage, let 
the engine idle for about five minutes. If 
you must set out immediately, drive slow- 
ly for the first dozen miles or so. 

During the break-in period, some new 
cars may require what appears to be an un- 
usual amount of oil. This should cause no 
worry. Until the piston rings are properly 
seated, oil may get past the rings and into 
the combustion chamber. This often is help- 
ful, for the extra lubrication allows the rings 
and pistons to wear more gradually and 
form a good seal. After the car has been 
driven 2,000 or 3,000 miles, the oil con- 
sumption should drop to normal. 


Faster Speeds Make Better Cars 

A memorandum distributed by Plymouth 
to its dealers explains that some new owners 
who report using more oil than expected 
may be keeping the oil level at the “full” 
mark rather than the “running level” mark 
on the dip stick. When the level is too high, 
the excess is vaporized and escapes through 
the crankcase ventilator. Plymouth advises 
that in checking the oil when the engine is 
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warm the level should be kept up to but not 
above the “running level” mark. 

When many new cars are delivered, the 
crankcase oil is S.A-E. 10-W, no matter 
what the season. This should remain in until 
the first checkup—at 1,000 miles, or what- 
ever your service policy stipulates. If oil 
must be added before then, the manufac- 
turer usually recommends use of the same 
grade. A careful owner will of course not 
neglect to take in his car for these checkups. 

There is now a fairly general feeling 
among automotive engineers that faster 
break-in speeds produce a better final re- 
sult. The slow speeds of the past sometimes 
failed to accomplish the purpose for which 
they were intended. Although the driver 
may have complied with all instructions, his 
car would sometimes not be broken in by 
the time the specified mileage figure had 
been reached. Consequently, when the 
driver speeded up, thinking it was safe to 
do so, the bearings often were scored or 
other damage caused. 

One prominent Detroit engineer believes 
that limited break-in speeds are not needed 
by a man with good engine sense—an ex- 
pert who knows and understands his car 
and can make it a part of him: Such a 
driver can feel when a new car is tightening 
up and not responding as it should. When 
that occurs, he will ease off to a slower rate. 
Unfortunately, not all drivers can classify 
as expert, 


Break In the Brakes Too 

One rule on which there is agreement i 
that a new car should never be held at any 
speed the first time it is pushed to that 
figure. For example, the first time you 
reach 50 m.p.h., keep the car there only a 
brief time before dropping back. Then, 
after it has been raised to 50 on several oc- 
casions, push it to another slightly higher 
point. Keep repeating this procedure until 
you have reached the peak performance of 
the car. If a car never has been driven over 
40, don’t raise it suddenly to 70 or 80. Work 
it up gradually. 

In addition to the engine components, the 
rear axle, gears, and brakes also require 
time and use to wear in properly. Rear ends 
used to be especially subject to damage, but 
the high-pressure hypoid lubricants now 
used in many cars help reduce this. In the 
case of the brakes, fast stops should be 
avoided for the first few hundred miles until 
the linings acquire a smooth finish. END 


Sheet-oluminum on 1” chrome-molybdenum steel tubing forms « light body for this ho 


Rear-Engine Car 
Boasts Kitchen 


IEN Roy Hunt, Hollywood camera- 

man, decided stock automobiles weren't 
ideal for camping, he rolled out his own, 
Except for a four-cylinder, 90-hp. air-cooled 
anklin engine from a war-surplus plane, 
and a Ford Model-A  transmi Hunt 
built the car from stock materials. He 
mounted the engine in back, placed a ki 
en and dining equipment under the front 
hood, and made seats convertible into beds. 
Motor and transmission are suspended by 

a ball-and-socket joint in front and hinged 
to the rear axle; there is no universal j 
or drive shaft. Undoing two clips and one 
bolt permits rolling out the power unit, 
1” thick increase the 
luminum body. TI 


Hidden under the front hood is o complete kitchen 
ond dinett including icebox, sink, GI gasoli 
stove, folding table, and dish 


two on wheels, 


Roy Hunt, the builder, stretches the convas top 
over the frome, Vents are provided ot the sides 
‘ond back of the rear-engine compartment, 


=i 
Goil Dovis rests on o full-length bed while Regan 


Collais, onother movie starlet, is ot the wheel. 
A second bed extends from the driver's seat. 
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(ius Comes Home to Trouble 


By Martin Bunn 


US WILSON was in such a hurry to 
G et back to the Model Garage that, in- 

stead of waiting five minutes for the 
bus that passes it, he took a taxi from the 
railroad station. 

He had had a grand time visiting his sis- 
ter out in Colorado, but now that he was 
almost home, the two weeks he had been 
away seemed like two years. In the course 
of the 10-minute ride, so many misgivings 
about what might have gone wrong in his 
absence chased each other through his mind 
that he was almost surprised to see the fa- 
miliar garage still standing. 

His partner, Joe Clark, grinned a welcome 
from the office door, and Stan Hicks, the 
grease monkey, leaning against the gas pump 
as he slow-motioned through his morning 
chore of hosing off the concrete driveway, 
called out breez Hi, boss!” 


jt 
a matter-of- 

Joe Clark was just as placid. His eyes 
twinkled delightedly from behind his horn- 
rimmed glasses, but all he said “Have 
a good time?” 

“Fine!” Gus told him. “It’s good to be 

back, though. I've been sort of worried 
about things.” 
“You needn't have been,” Joe assured him. 
“Everything’s gone O.K.' Plenty of work, 
but all of it routine stuff that and that 
Mike Cawthorne you hired could handle 
without any headaches. I let Mike go yes- 
terday, knowing you'd be back today.” 

Gus’ grunted. “He was relieved—and a 
little deflated at the same time. “There’s no 
indispensable man even in a garage,” he 
told himself with a rueful mental grin. Aloud 
he remarked that he had his best suit on and 
had better go home for a change before 
getting to work. 

As he started for the office door it was 
opened violently ahead of him, and a tall, 
thin, glum man he didn’t know stomped his 
way in. His thin lips mouthed an unlighted 
cigar as the visitor looked the partners over, 
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an expression of bitter dissatisfaction on his 
lean, dark face. 

“There never has been a time,” he de- 
clared solemnly, “when automobile me- 
chanics charged so many so much for doing 
so little. Maybe Winston Churchill didn’t 
say that—but he would have, by gum, if 
he'd had any work done on his car!” 

Joe bristled. “Why, Mr. Downunder . . .” 

“Underdown, if it’s all the same to you,” 
the sour man corrected acidly. 

Joe reddened. “Yes, of course—Mr; Un- 
derdown,” he amended. “What I was going 
to say—-I mean, what’s the matter?” 

Underdown dexterously rolled his cigar 
one corner of his mouth to the other. 
‘You remind me of a doctor I had a 
couple of y he said slowly. “Sold 
me an operation—said if I had it I'd cut six 
strokes off my golf score. That would have 
brought me down under 90, so I had the 
operation—cost me a thousand before I got 
through with it. It didn’t do what the doctor 
said. I've never broken 90.” 

“That's—that’s too bad,” Joe said uncer- 
tainly. “But what's it got to do with your 
car’ 

“Same sort of deal,” Underdown went on. 

‘You sold me a motor tune-up, didn’t you? 
You claimed it would give my old bus more 
power and a quicker pickup, didn’t you? 
You claimed—” 

“Well?” Joe broke in, 

“Well,” Underdown mocked. “It’s just 
like my operation. The motor runs O.K., 
but not the way the doctor claimed it would. 
It hasn't got any more power, and its pickup 
isn’t any faster than it was before the op- 
eration. I'm not satisfied I got my money's 
worth-that’s flat!” 

Joe gave Gus a get-me-out-of-this look, 
and Gus went to his assistance. “If you've 
got your car outside, Mr. Underdown,” he 
suggested, “suppose you and I take a little 
ride in it? Maybe I'll be able—” 

“You're Gus Wilson, I suppose,” Under- 
down said. “Feller told me you're a whiz. 
That's why I brought my car here.” 

They went out to a 1939 sedan. Gus slid 
behind the wheel. The engine ran smoothly 
enough, but when they got on the highway 
and Gus pressed his foot suddenly on the 


fr 


Joe grinned « welcome from the door, and Stan, in slow-motion at the morning hosing, calle 


accelerator pedal, the power plant's response 
indicated that Underdown had a real kick 
coming. Noticeably lacking was the flashy 
acceleration to be expected from a job just 
out of the shop with a good tuning. And 
when they climbed a fairly steep grade, 
there wasn’t any power to spare. 
‘ou win,” Gus told the customer. “She 
isn’t as good as she ought to be. If you want 
to leave her until quitting time this after- 
noon, I'll see what can be done.” 


FTER Gus had driven the sedan into the 
shop, Stan e over to him, He looked 
embarrassed. “Say, boss,” he began, “ 
got to talk to you.’ 
“Go ahead and talk,” Gus told him. 
Stan had turned red, and his grease- 
smeared face showed drops of perspiration. 
“You've heard about the high cost of li 
ing and everything,” he blurted out. 
“T’ve more than heard about it, 
sured the youngster. 
Stan hesitated, looking miserable. Fin: 
ly he stuttered, “I—I ought to get a—a raise. 


“Why?” Gus ask: 

Stan turned still redder. “Oh, I dunno,” 
he muttered. 

Gus laughed and gave him a friendly poke 
in the ribs. “You certainly don’t rate a raise 


.” Gus as- 


i, boss!" 


for being a good salesman for yourself,” he 
said. “I'll think it over and see what Joe 
says about it.” He indicated the sedan, “Re- 
member this job?” 

Stan nodded. “It was in for an engine 
tune-up a couple of days after you left.” 

“Who did the work, you or Mike Caw- 
thorne?” Gus asked. 

“Mike did, mostly,” Stan told him. “I 
helped, but he wouldn’t let me do much, 
He's the sort of guy who thinks he’s the 
only one who knows anything.” 

“Either of you road-test it after it was fin- 
ished?” Gus wanted to know. 

Stan shook his head. “No. Mr, Clark did. 
He said it was O.K.” 
Gus tried not to grin. “It’s not O.K. now,” 
he said. “There’s not enough pep. Let's 

check the engine. 

It ran smoothly. The vacuum tester didn’t 
indicate that there was anything the matter. 
But, just as had been the case on the road, 
when Gus stepped on the accelerator pedal 
the engine didn’t answer instantly. He 
checked the carburetor, and found: that it 
was working normally. Then, after some si- 
lent thinking, he had Stan remove the mani- 
folds from the block and examined them. 

The inside of the intake manifold was cov- 
ered with a brown varnishlike coating, and 
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His thin lips mouthed on unlighted cigor os the 
visitor looked the partners ove 
of bitter dissatisfaction on his face. 


the inside of the exhaust manifold had an 
uneven but generally thick carbon deposit. 

Gus shook his head sadly. “Sloppy work,” 
he commented. “I thought better than that 
of Mike Cawthorne. He probably cleaned 
out the inside of the manifolds, but he didn’t 
do a thorough job. He left some of the old 
deposit of varnish binder in the intake and 
some spots of carbon in the exhaust, and new 
deposits built up quickly.” 

Stan's face got red again. He looked as 
if he wanted to say something, but for a 
long moment he was silent. Then he blurted: 
“That wasn’t Mike's fault, boss, He gave me 
the job of cleaning the manifolds. I was 
sore because he wouldn't let me do anything 
more important, and I guess—I guess I 
wasn't careful enough.” 

Deep gloom shrouded his usually cheer- 
ful face, and he spoke aloud his gravest 
thought: “Now what chance have I got for 
a raise?” 

Gus managed to smother a grin. He looked 
at his young assistant and shrugged his 
shoulders, “Well,” he said, “you'd better 
get back at them with a wire brush. And 
make sure this time you get them thoroughly 
clean. It would be easier to soak them over- 
night in a gum solvent—ethyl acetate or 
something like that—to loosen the deposits 
and then clean them off with an air jet, but 
I promised Mr. Underdown I'd have his car 
ready this afternoon.” 

Stan went to work, and when he brought 
the manifolds to Gus an hour later the inner 
passages of both had been polished clean 
and smooth. 

“O.K.,” Gus approved after an inspection. 
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“That's the kind of job you should have done 
the first time. And here’s something to re- 
member. If you ever use a gum solvent to 
get the varnish binder off inside an intake 
manifold, be very careful to remove all the 
loosened matter afterwards. That stuff can 
cause teal grief if it gets carried into an 


engine. 

When Stan had reinstalled the manifolds, 
they took the car out for a road test. Gus 
pressed his foot down, and the old sedan 
leaped ahead. Its acceleration was really 
flashy. And when they climbed a hill, there 
was plenty of power and then some. 

Stan shook his head in bewilderment. 
“I don't get it, boss,” he said. “I know I did 
a bum job cleaning those manifolds the first 
time, but I don’t see how the little carbon 
and stuff I missed could make all that dif- 
ference.” 

“Ever see the manifolds of a racing car?” 
Gus asked. “Their inside passages are plated 
—or well polished, at least—to improve the 
volumetric flow of the mixture and of the 
exhaust. To get the most out of an automo- 
bile engine, those passages must present the 
least possible friction so the pistons can suck 
in the largest possible charges of mixture 
and expel the largest possible volume of ex- 
haust gases. 

“You don't find plated manifolds on any- 
thing but real hot-rod jobs; but whatever 
kind you have, they must be clean and 
smooth to get top performance out of the 
car. The deposits that built up quickly on 
the rough spots you didn’t get rid of inter- 
fered with the easy flow of mixture and ex- 
haust in this engine, so it had a sluggish 
pickup and couldn't deliver full power. 
Get it?” 

Stan thought it over. “Yes,” he said final- 
ly, “I get it. Say, auto engines are sort of 
funny, ain’t they?” 

“You're telling me!” Gus agreed grimly. 
“By the way, I spoke to Joe about your want- 
ing a raise.” 

Once more Stan's face got red from em- 
barrassment. “I guess I haven't got it com- 
ing to me now—after that punk job on 
Mr. Underdown’s manifolds,” he muttered 
gloomily. 

Gus laughed good-humoredly. 
_ “We al have to learn the hard way some- 
he said after a moment. “And you 
didn let me think that it was Mike's fault. 
Your pay envelope will be. five bucks fatter 
this Friday, son. O.K.?” 
“O.K., boss,” Stan grinned, 
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All fostenings must be tight to make 
@ steady fable, Nuts on the machine 
screws holding the legs are put on 
the Inside. The stretcher goes only 
part way into the outer legs. Wox 
or varnish completes the job, 


Coffee Table Has Ax-Handle Legs 


Uniurranian good looks, associated with 
the first furniture of our American fore- 
fathers, who used whatever material there 
was at hand, is captured in this coffee table 
assembled from a breadboard and four ax 
handles. The pieces may be old or new. 
A 15” length of %” dowel is needed for the 
stretcher, and four 2” angle braces to join 
the legs and top. 

Prepare the breadboard by rounding the 
comers and edges and sanding smooth. Be 
sure to sand only with the grain, masking the 
strips running crosswise at the ends when 
working lengthwise on the main boards. 

Take care also in sawing the ax handles 


to length. They are pretty well standard, 
but the bevel on the handle ends may vary 
and the saw cuts must be made parallel to 
this bevel so the cut ends will fit flat against 
the top while the bevels rest flat on the floor. 
Lay each out separately with a carpenter's 
square, providing for a 17” or 18” table 
height and taking into account the thickness 
of the breadboard. 

Flatten slightly the surfaces where the 
legs cross and those on which the angle 
braces will fit; then drill for the stretcher 
and the machine screws that hold each 
brace. Assemble on the stretcher with glue, 
and screw to the top.—RoLanp Cueva. 


Desk Name Stand Bent from Sheet of Plastic 
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A since sheet of 1/16” clear plastircan 
be formed into a crystal-like desk stand to 
hold your name on a 1” by /” strip of 
cardboard. The plastic is bentat two places 
over a X” thick strip of wod. 

Sand the edges smoothand remove the 
masking paper. Heating.nay be done in the 
oven at 250 deg. or, »ethaps easier, it may 
be only along a sp %” wide where the 
plastic is to bevent. This can be accom- 
plished by msking with asbestos and using 
a heat lamp-FRANK SHORE. 


| 


Portable Fence 
Grows with Baby 


For a child that is learning to walk and 
has outgrown the regulation folding pen, 
a portable enclosure can be set up on the 
lawn. This one, resembling a picket fence, 
is built in sections and is easily taken down 
and stored when not in use. Unlike the in- 
door pen, it can be enlarged as the child 
requires more play space by adding sections 
or sometimes even by rearranging those on 
hand to join the property fence and house. 
The posts: are two-by-fours with cross- 
pieces nailed to the bottoms so each section 
will stand alone. Top and bottom rails are 
lengths of 1” by 3”. Pickets are cut from 
4%” stock. They are spaced wider than usual 
so the baby can see out and will not feel 
boxed in. If the bottom hinge eyes are cut 
off, the gate can be lifted off readily to 
“facilitate moving. By extending the pickets 
to the ground, the fence can be used for a 
puppy's.run.—Dicx Horcrixsoy. 


Set up as a pen, four fence sections and gate form an 


“Fence sections ore all built olike ond are jo 


‘i = 
which a young child con play with safety. 


As the baby grows, the sections can be rearran 
or others added to provide more room for activity. 


pickers x 
Seelenar” 908s —ya3e 


stone cae 2 
GATE 


at each corner. The 
crossp.nces. jerfect square is d 
section may be shortened the width of #1 


White point is usvolly occeptable for fences, bi 
children enjoy bright colors. Sand smooth befor 
Painting to avoid the donger of splinters. 
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Circle Within Circle Is Stand for Flowerpot 


Two wooden rings and a disk, turned in 
the lathe or cut with a coping saw, form the 
parts for a stand that frames a flowerpot 
while also serving as its support. 

In the stand shown, the disk base is 6”, 
the ring for the standard 7” o.d. and 5%” 
id., and the pot holder 5%” o.d., the inside 
fitting the taper of the flowerpot. The rings 
are turned with a square edge inside and a 
44” radius on the outside, a form that permits 
turning and finishing ‘before cutting off. 
Likewise, the top arris of the base is turned 
to a 4” radius. If the work is done by hand, 


a rasp and sandpaper will finish the edges 
quite neatly. Be sure to measure the out- 
side diameter of the flowerpot just below 
the lip, and change the dimensions, if neces- 
sary, to suit. 

Allow 1/16” clearance between the rings 
so the inner one can be swiveled for remoy- 
ing the flowerpot. Drill for copper or brass 
pivot rods, with temporary wedges between 
the rings to maintain the 1/16” spacing. 
Flatten the bottom of the outer circle and 
screw the base to it. Finish with oil stain 
and wax.-R. J. De Cristorono. 


Pie Tins Used As Wall Plaques Display macals: 


Paintep pie tins decorated with interest- 
ing decals make attractive wall plaques. 
As craftwork projects, they're just the thing 
for children who want to work alongside 
Dad on something of their own. The 
plaques shown here were ordinary tins from 
a dime store. 

Drill a hanging hole near each rim if the 
,tins don’t already have them; then paint 
inside and out to avoid rust even though the” 
inside will be against the wall. White or a 
pastel shade is best on the bottoms to serve 
is a background for the decals. Borders 
aay be a contrasting color to harmonize 
vith both the decals and the room, ‘ake 
‘are to apply the decals so they will hang 
sraight—Wituiam E. DaNNEMAN. 
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Clever wall decorations at o cost of a few cents. 
These plaques ore common pie tins well disguised 
with o coat of paint and a poir of decals. 


= Fe 


Wheelbarrow 
Serves Tidbits 


HAPED from a sawed blank of thin 
plastic, this crystal-clear wheelbarrow 
body attractively serves bonbons or nut 
meats. The project can be a one-evening job. 
Heat the plastic blank to 250 deg. in an 
ordinary oven, and bend up first the front, 
then the sides, and finally the rounded flaps 
around the front end. Hold for a few mo- 
ments until the plastic retains its shape. 
Hold the shaped body on the barrow 
frame and with a scriber spot the mounting 
holes on the plastic to overlie the shafts. 
Drill and countersink the plastic for tiny 
brass or nickeled screws.—ELMa WaLTNER. 


Dowel legs are glued into shofts having turned or 
corved handles. The axle is also o short dowel. 


Snacks, candy, or salted nuts are offered attractively in a plostic dish mounted on a midget whi 


nd the body from heated plastic over a sti 
cardboard box or on a block with rounded corners. 
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Gleaming candlelight is reflected in the burnished 


finish of this copper hol 


for PSM by Morton Bartlett and James Harris. 


ed and executed 


Decorative edging is put on with a crimper made 


of two geors on a st 
for assembling such 
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bor. Complete directions 
tool are on page 170. 


's Copper 
lor Candlelight 


hee metals are as easy to work as copper 
sheet and still so suitable for display 
pieces in the home. It is ideal for candle- 
sticks. The two shown here and in full 
color on page 136 consist of cones, crimped 
and otherwise decorated on the edges and 
soldered together. They have a subdued 
richness that catches the soft glow of candle- 
light and reflects it with reddish overtones. 

‘Soft 16-0z. (24-gauge) copper was used 
for both projects. It is stiff enough to give 
good body to the cones, and yet it is suffi- 
ciently pliable to be worked without resort- 
ing to bending jigs. The metal transmits 
heat rapidly, so a fairly heavy iron or a small 
torch must be used, especially on the longer 
joints. It is wise also to clamp the parts with 
a rivet or two where convenient before run- 
ning in solder. 

Decorations are put on while the cone- 
shaped pieces are still flat. Though the 
markings can be applied with regulation 
chasing tools and the like if they are at 
hand, simple homemade tools were used for 
the two pieces shown. A set of gears mounted 
on a sturdy steel block will be found ex- 
cellent for crimping, a pair of pliers filed or 
ground for a bead on one face and a mating 
slot on the other is a first-rate chasing tool. 
Such ornamentation as the scalloped cup of 
the candlestick on the facing page is done 
by filing notches, further indenting with a 
dull chisel, and finally peening. 


FILE OR GRIND OFF 


Copper lends itself to ontiquing as well os @ bright finish. How to antique it 


‘The drawing below gives dimensions for 
this holder. Lay out the radiuses for the cut 
sectors and indicate the overlapping tabs. 
Cut the sector and inside circle out of the 
base, after which the decorative edges can 
be worked and the piece rolled and sol- 
dered into a cone. Solder the cup into the 
base cone with the seams aligned. Next, 
bend the handle from 3/16” copper rod or 
tubing. The scroll end is hammered flat 
and filed smooth; the other is cut to a bevel 
against the socket. 

‘Cut a piece of copper for the candle 
socket, and bend one edge back on itself. 
Then, with the fingers, shape the strip 
around a 7/8” rod, pipe, or dowel. The bent 


Condle sockets ore 
of rod of candle diameter. The folded edge 
closes to form a neat roll during the process. 
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edge will close further, forming a neat roll, 
and only the ends may have to be helped 
with round-nose pliers. Cut the ends to size 
and solder them; then solder in a washer or 
disk drilled for a machine bolt. Center the 
socket in the cup and drill through with 
an undersized drill for the machine bolt, 
which will cut its own threads in the sol 
dered copper joint. 

Mark around the socket, remove it, and 
solder the handle on just behind the socket 
line and along the cup seam, which it will 
conceal. A touch of solder secures it to the 
base. Polish or antique the parts, and as- 
semble the socket with the bolt. 

The snuffer involves no extra problems, 
but the scroll handle should be of 1/8” 


TAP FOR GUIDE BOLT ROUND OFF 
ein wasnen SOEs 
ourenmost 
‘ouioe 
POSITION oie 
‘corter PIN “We ROD | 


DRILL WITH STUD 
AT VARIOUS: 
Posirions: 


| aa8s sree. 


orn enren Sv 


This is one way a homemade tool can be built for 
applying neat, uniformly spaced edge crimping. 


“p, .) 
"Tvvereeast 


A crimper mounted on a railroad spike and some edges it makes. The handle is from a pencil shorpener. 
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stock. It, too, is soldered to the cap along 
the seam and filed to a tapered end. 

Except for dimensions, the candlestick on 
page 168 is made up just as the other. The 
base is from a disk having a 3%” radius with 
a 2” sector, measured on a chord, cut out. 
Its center hole is only %” in diameter. For 
the candle cup, use a 2%” disk with a 2%” 
sector cut out. Crimp and turn the edge up 
with the pliers shown, The reflector is a 
disk of 4” radius with an 11/16” sector. 

‘A ring handle can be cut easily from ” 
copper rod or wire wound on a 2K” dia- 
meter wood form. If several are to be made, 
wind the required number of turns, let the 
wire open up into a natural spring, and 
saw across the turns. Solder to the base at 
the joint. 

You can make a crimper from two 
steel gears, not necessarily of the same 
size but of the same pitch (3/32” to 
5/32”) and preferably case-hardened. The 
body may be bar steel or an old rail- 
road spike. One gear is pinned to a 
shaft that is a free-turning fit in a hole 
in the body. It carries the handle. The 
other is left free to turn on a stud, which 
may be a push fit in the body. If the gear 
shaft on this stud is turned off center, some 
adjustment will be provided for work of 
various thicknesses. The stud will then be 
held in the body by a removable pin. Two 
slotted guides vary the distance of the 
crimp from the edge. END 
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Ball Toy Teaches Colors to Child 


‘Wire this educational toy, a young child 
will have a lot of fun and also quickly learn 
to identify the five colors—red, blue, yellow, 
green, and orange—represented by the keys 
and bouncing balls. A plastic shield con- 
fines the balls. 

The base, two end pieces, and five keys 
are cut from hardwood. Suitable balls and 
a mallet for striking the keys may be turned 
or salvaged from another toy. 

When the wooden parts have been cut, 
assembled, and stained or painted, draw a 
pencil line across the base block from the 
front face of the rabbet of one end support 
to the other. Then center the keys in the 


grooves and fasten with escutcheon nails 


ANTIQUING COPRER: 


natural olor of copper, of hh 
r French 


mach sur he ruta 
‘with coarse steel wool before treatment. The 


about 1/16” outside this line, making them 
loose so the keys work freely. Where the 
pencil line crosses the partition between 
the grooves, cut shallow channels and ce- 
ment in the front edge of a 7%” by 11” 
sheet of 1/32” cellulose acetate. After put- 
ting in the balls, tack the plastic to the rab- 
bet and back of the base.—Joun P. ARNoLD. 


BASE 


exo poe 


E i 
FP LZ : 
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[SHOP METHODS] 


Snish is inappropriate, it is a simple matter 


‘Such a finish ranges ory ted with & . 
er of 


froin copper 
Acture er exnesenistion srt caally’ achieved 
‘ones will remain im such portions while 


, the deeper the tone. 
‘that a recessed parts can 
‘steel wool, some spots being left darker 


at are set off by the treatment, 

lishing, scratch brushing, sand: 

iceper the tone the fiath will Kaves 
in ave. 

gears, and 

work that is to 
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Hinged Model-Train Table Folds Up 


By H. A. Machlan 


Wwuere lack of room will not permit the 
permanent installation of a model-rail- 
way layout, this table will fill the bill. The 
tracks can be attached to it permanently, 
and yet it can be folded compactly and 
stored out of the way when not in use. 
Dimensions of the table top will depend 
upon the track layout. The best way to de- 
cide is to make the layout on the floor and 
measure its length and width. Then cut two 
panels of %” plywood which together will 
be 8” larger all around than the layout. 
Nail a %” by 24” rim on three sides of 
each half, and join the two with hinges on 
top of the rim. Make up three pairs of %” 


by 2” legs, joining each pair with a 1%” by 
3” lapped crosspiece, and hinge them to the 
table. The center pair should be narrow 
enough to fold inside one end pair. They are 
hinged %” from the table joint so the 14” 
crosspiece will cover the joint and act as 
a support there. 

One way to finish the table is with a 
heavy coat of grass-green paint on the layout 
surface. Sprinkle lightly with dyed sawdust 
for a close approximation of grass. Slate-gray 
asphalt roofing shingles are then cut into 
strips and attached with roofing cement as 
a roadbed. Lay the tracks so a joint will 
come exactly at the table joint, remove the 
pins at this joint, and solder jumper wires 
across, making them long enough to allow 
the table to be folded. 

Some controls can be mounted perma- 
nently on the table since a 5” headroom is 
provided by the rims when it is folded. The 
transformer, since it is heavy, is best used 
‘on a separate small table or stool and stored 
separately, It can be connected to the rails 
by means of a pair of Fahnestock clips 
permanently mounted on the table. 

As the railroad trackage grows, additional 
tables can be set up and joined at the 
rims with bolts and wing nuts. Have track 
joints come at the table edge. A method of 
cutting the table joint for a diagonal cross- 
ing is shown in a drawing, Soldered jumper 
wires are also used there. 


TABLE FOLDS 
FOR STORAGE 


WING NUTS 
TABLES ~ 


-_ JOIN 


SIDE VIEW 


TWO TABLES JOINED 
FOR LARGE LAYOUT 
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Safeguards Drill Set. Fine drills 
from No, 61 to 80 are protected and kept in 
order by this plastic stand and case. Each 
hole in the stand is just large enough to ac- 
cept a drill of a given size, that of each hole 
being marked on the face of the stand. The 
product is manufactured by V. F. Rogers, of 
Denver, Colo, 


Stand Protects Iron. A soldering- 
iron stand made by the Beyer Manufactur- 
ing Company, Omaha, Neb., serves two pur- 
poses. It provides a handy place to put down 
a hot iron, and the aluminum radiation fins 
draw off excess heat while the iron is at rest, 
preventing oxidation and burning of the tip 
and prolonging the life of the heating ele- 
ment. The stand is priced at $3.75. 


Lock Nuts Use Nylon. In lock nuts 
made by the Nylok Corporation, New York, 
nylon inserts serve as the locking medium. 
In the larger, thrust exerted by a nylon plug 
in a hole on one side gives a wedging action, 
In the smaller, metal is crimped over a hex- 
agonal nylon’ washer. Another company 
makes a wing nut with a nylon locking collar. 


Drill Press Used Lathe. With 


an attachment made by the Nobur Mfg. Co. 
of Los Angeles, a drill press having a 3! 

2%” column may be changed back and forth 
in a few seconds for use either as a wood 
lathe or a drill press. Installation requires 


only substitution of a two-piece column wit) 
a swivel joint for the regular column. Whe: 
a lathe is needed, the drill press is tume: 
horizontal and the lathe bed is locked to th 
table. Work up to 36” long is accom 
modated by the lathe. 
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be less likely to blot inked lines if you 
jge razor blade under each end. 


fope a sing! 


This roises the ruler enough to clear the poper. 


* stRIPS OF 
CELLULOSE TAPE 


tope and press it tight to make 7 
You can then wipe off any spots with a damp cloth. 


Grapefruit can be used up tw 
the ating, ond the second by vsing dso 
iy cleansing pads for copper and copper 
tonal, ‘Sprinble some sclt om the pulp Gad rob 
the copper surface. Salt and acid remove tarnish. 


114 poputar science 


Empty waxed-cordboord milk containers have 
household uses. Cut down ond used 
r foods, they mal 
They are also 


for soaking 
‘5 molds for 


oF, cut 


INSULATED. END OF 
SPRING CLAMPED 
¥ UNDER FRAME 


TIN DISK 
HUNG FROM. 


DAMPER 


's no need 0 forget the damper and light a 
in o closed fireplace when a metal disk sur 
pended by a wire makes the damper position clear. 


MOUNTED ON 
GOOSENECK 
LAMP BASE strip OF 
METAL 
SOLDERED 
TO PUNCH 


Throwing light exactly where you need it is o 

with the mirror and gooseneck rig shown above. It's 
especially good in jobs where an extension-cord If you have a punch of the type shown and find it 
lamp isn't available or else con't be plugged in. difficult to space holes properly, try this spac- 
The mirror is also valuable in letting you look be- ing jig. Solder o metal strip to the base of the 
hind obstructions when working in cramped quarters. punch, ond solder in a pin at the right distance, 


so situated thot the yard is used isossembling locks, cameras, or other small 

sghfare by people in search of a mechanisms, parts that are easily misplaced may be 
's a device for reducing traffic. kept under control by placing a strip of cellulose 
A lock concealed in the upper stile lets friend: tape on the workbench, sticky side up. Parts will 
in but keeps out strangers who aren't in the know. adhere lightly ond remain in order for reassembly, 


If your house 
es a public th 
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x2" vartice 
FOR BRACING 
ON END ONLY. 


ALL FRAMING 2°24, 
CORNER POSTS 2x3" 


Floating Boathouse 
Mas Pieniec Terrace 


‘RAMEWORK construction and a can- 

vas roof will provide protection for your 
boat from sun and rain. In addition, the 
boathouse shown floats on the surface of the 
water, rising and falling with the tide, and 
has an ample boardwalk for picnicking. 

The framework floats on discarded tele- 
phone poles in the drawing, but logs, empty 
oil drums, or the like would do as well. 
Boats up to 5%’ beam and 16’ length can be 
accommodated with the dimensions given. 
Tarred all over, the telephone poles will 
remain buoyant for a long time. If only 

| short lengths are available, the joints should 

| be staggered. Wooden saddles are easily 

| made for holding oil drums to the frame- 

| work. A log boom out a short distance from 
the entrance will be a protection if open 
water is faced. 

Side drift is prevented by two galvanized 
pipe pilings guyed to concrete-block an- 
chors. The open end of the structure is 
braced with lattice work. If this is painted 

| white, it will also serve as a guide in bring- 
ing the boat to port in the dark. 
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Use two poles or four oil drums under 
each side deck. Lag-screwed crosspieces 
hold them together. Studs and posts are 
lag-screwed also to flats trimmed in the 
logs, and the structure is braced at all cor- 
ners. The awning should be fitted with 
grommets so it can be removed in winter. 
While the open framework offers little pro- 
tection against the wind, the shelter will 
generally keep rain out of the boat. 

Assemble the pipe piling with tees in the 
shape of an H and drive it into the bottom 
with a sledge hammer. Give a few taps 
on one side and then on the other. Or 
better still, if you have a helper, drive 
simultaneously while using the float itself 
as a platform. The unit should be driven 
in deep enough for the crossbar to be 6” 
below your boat at low water. 

Jockey the concrete anchors into position 
with the cables handled from a boat. The 
guys should not be drawn so tight that they 
pull the tops of the pipes out of the vertical. 

Hinge the ramp at the shore end to com- 
pensate for varying water level.—Hi Ststey. 


Two-Way Rack Holds Dishes Aboard Boat 


Iv THE cabin of a small boat, where every 
inch counts, a side rack will care for a sup- 
ply of dishes, glasses, and silverware. This 
one holds a table setting for four persons. 
The glass carrier can be lifted off and passed 


| (a tea  egneeR ] 
4 AE A2imanooany,, ante ia 
ee ee he ag 
HOOOOR|/ | 


around. It could be enlarged to hold still 
more tableware, including saucers for coffee 
cups kept on cup hooks screwed to the 
bottom, 

ightly nail together %” mahogany or 
other stock to cut both ends to shape at 
once, and notch for the front rails; then sep- 
arate and rabbet the pieces for the back. 
Cut the rails, partition, and bottom from 
%” solid stock. Assemble with waterproof 
glue, 

Cut holes for tapered glasses in the de- 
tachable glass holder that hangs on the top 
rail. Then glue on the triangular pieces to 
brace it against the front of the dish rack. 


Adjustable Socket Handles Trolling Rod 


Hours and miles of holding a trolling rod 
against motor and tide can become tiring to 
even the most ardent fisherman. Sportsmen 
on Buzzards Bay, Mass., have rigged up a 
gadget for their boats that relieves the strain 
and permits them to relax completely when 
they wish. 

The device consists of two blocks of %” 
oak or other sturdy wood carrying a rod 
socket adjustable to various angles. One 
of the blocks is slotted for a clamping bolt 
and attached rigidly to such parts as the 
thwart seat and a rib or cleat. The other is 
held to it with a fixed pivot bolt and the 


clamping bolt. Cut the socket from automo- _ 


bile radiator hose, which is soft enough not 
to scratch the rod and stiff enough to give 
it adequate support, and mount with the 
pivot bolt and a pipe clamp. All parts should 
be given two or three coats of good boat 
paint.—Bruce MacIstosu. 
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Chimney Crickets! No, the snes 
that come from my chimney aren't 

by insects, When I removed the stove oi 
instead of using an ordinary flue stop, I 
stuffed the gaping hole with an extra loud- 
speaker and covered it with a decorative 
grille. The loudspeaker, of course, is con- 
nected to the main radio in another part of 
the house.—Cuantes Farnswortu. 


Having Trouble, Jack? Or jack 
trouble? In my case it was the latter. I had 
a flat on a lonely stretch of dirt road and no 
jack with which to lift the baggy tire off the 
ground. So I put a rock solidly under the 
axle and dug a hole 6” deep under the tire. 
That left plenty of room to wiggle the old 
wheel off and to wiggle on the pumped-up 
spare.—CHARLEs STARNES. 


178 rorutar science 


It Keeps Me In Stitches. Even up 
in our vacation cabin, where electricity hasn't 
yet arrived, I can still get a sharp seam out 
of my electric sewing machine with the aid 
of my husband's grindstone. A belt drive 
from it to the machine pulley gives plenty 
of speed and control, since the grinding 
wheel turns nine times for each swish of the 
handle—Mnrs. A. R. Gree: 


Han; 
ing to 


whenever I hit a train that had no coat 
hooks. Then I discovered that the luggage 
racks overhead were really clothing hangers 


in disguise. All that’s needed is a pencil 

slipped through the loop or label in the neck 

of the garment. The pencil is then placed 

crosswise so as to rest on two parallel bars 
‘Tuomas P. Russe... 


Vanishing Towel Rack 


(EN an old-fashioned kitchen sink is 
to be modernized by enclosure in a 
cabinet, it is a good idea to add a built-in 
towel rack. The one shown is conveniently 
placed at the right-hand side of the sink to 
be within easy reach when dishes are to be 
dried. It rolls out for access either by a 
gentle pull on the handle or by a nudge with 
the foot under the raised front. A slight 
push is sufficient to roll it back out of sight 
until a towel is needed again. 

Ease in operation is provided by three 
ball-bearing skate wheels. Two of these 
roll in grooves in inclined guides at top and 
bottom. The third is fixed in the lower 


Toe operation saves time when the hands are full. 
The rubber guard prevents scratches on your shoe. 


ls turn on axles cut from a hardwood 
rod or bolts are also suitabl 
is set in the top of the back upright. 


cabinet rail, and the grooved bottom of the 
rack unit rolls over it. A stop cord attached 
to a spring halts outward motion before the 
two lower wheels touch. The raised head of 
a roundhead screw in the lower groove at 
the back anchors the wheel there. Be sure 
not to have the screw head so high that it 
interferes with easy starting. 

The towel bar is set into two bored 
blocks. It may be a regulation chromium- 
plated bar, an enameled length of pipe, or 
a hardwood dowel. If the cabinet frame is 
left open at the side of the sink and the 
drawers, air will circulate to aid the drying 
of damp towels.—BENjaMin NiELSEN. 


ied tee the rack assembly at the 
The trough could be 
Uilized for storing boxes and bars of Soop. 
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Paper Handles Give Hacksaw Blades Many Uses 


Wuite worn or broken hacksaw blades 
can be made into high-grade knives, you 
may have found that trying to punch or 
drill holes for the handle rivets is a difficult 
task. However, rolled wrapping-paper han- 
dles, varnished or glued on, are an easy 
and long-lasting substitute. 

Grind the teeth off the old blade first and 
cut to length, allowing 3%” to 4%” for the 
handle end. Then grind the blade to shape 
(some suggested forms are shown at right). 
Take care in grinding to do the work slowly 
and cool often, especially at the edge and 
point. 

Cut ordinary brown paper to the width 
and length required. The latter governs the 
thickness of the finished handle. Then coat 
the paper with plastic resin glue and roll 
tightly on the blade shank. If it is to be a 
paring knife, which will be washed fre- 
quently, use plastic-base varnish instead of 


Wrench Grips Hand Grinder 

Wuen drill bits and the like are to be 
sharpened on the wheel of a hand grinder, 
some means must be found to support the 
tool so both hands will be left free. One of 
the new toggle-type wrenches is excellent 
for the purpose. With the jaws drawn up 
and locked on the tool neck, it will hold the 
grinder against light pressure. 
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a 
FOLD 
WRAPPING 
PAPER COATED 
WITH GLUE 


glue. Clamp firmly and let it set for about 
a week, after which it may be shaped to suit 
your taste on a sander. Finish with a coat 
or two of varnish.—E, C, Lyncu, 


Plastic Bracket Holds Shaver 


A watt bracket near the electric outlet 
and shaving mirror is a convenient holder 
for an electric shaver. Such a bracket can 
be made without cemented joints from %” 
sheet plastic, which can be softened suffi- 
ciently for bending in hot water. Be careful 
to dry the plastic before shaping the arms 
around the shaver, however, to avoid get- 
ting water on the wiring inside. Two holes 
drilled in the body of the bracket provide 
for screwing it to the wall.—Ronatp Eyricu, 


Sticking Metal to Wood 


A trick that’s useful for modelmakers who 
wish to join metal to wood or celluloid with 
household cement is to soak the metal in 
acetone first. Don’t touch the cleaned area 
of metal before cementing. 


Engine Made of Stock Parts. 
Neither castings nor a lathe was used by 
Gordon D. Carlson in the construction of this 
horizontal, double-acting, slide-valve steam 
engine. In fact, his only power tool was a 
homemade drill press used to turn shoulders 


One-Motor Shop. 
Only a single 1/3-hp. 
motor is used in W. J. 
Barr's shop to drive an 
assortment of power 
tools, Discarded bed 
tails, braced and bolted 
at the corners, make up 
the bench frame. The 
motor is directly coupled 
to a %” line shaft, which 
is mounted in hangers 
made from Ford Model 
T connecting rods. Minor 
adjustments of belt ten- 
sion are made by moving 
the board on which the 
jackshaft and driving 
motor are mounted. 


CRAFTSMEN 


we at WORK 


Back-Yard Thrill Ride. Kids—and 
grownups, too—can get as much or as little 
shaking around as they like in this caper- 
cutting carnival ride. The Aerobat, as it is 
called, rotates end over end or side to side, 
always under full control of its occupant. 
Commercial models are to roll along a track 
as well. Inventor B. B, Pewett, of Oak Ridge, 
Tenn., is shown taking local youngsters for 


a ride in a pilot model made of pipe and 
serap metal. It is powered by a ¥-hp. motor. 


on the crankshaft and piston rod, Stock 
sheet, tubing, and rod were used through- 
out. The model measures 24” by 3%” by 6”. 
It is the builder's own design, and, while it 
resembles many big engines, has no actual 
prototype. 
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Good Layout 
Starts the 
Job Right 


Ure’ proper as well as accurate mark- 
ing depends much of the success of the 
finished project. Layout may be scrupu- 
lously accurate and yet so sloppily done 
that the piece will be defaced though the 
parts fit perfectly. This is particularly true 
of wood where pencil marks may be so deep 
they cannot be removed, but it is also 
possible on metal where deep scratches can- 
not be taken out even by persistent polishing. 

Marking a large number of small parts 
with the care required by craftsmanship may 
appear to be a needlessly tedious job; but 
in the end it will pay by speeding up the 
work that follows and adding to the project 
an unmistakable professional look. 

If the nature of the work permits, sit down 
to it. Steadiness is more likely when the 
wrists and elbows are supported as you sit 
at the workbench or table. 

Have all marking implements in good con- 
dition and in easy reach. It is a good habit 
to put the ruler, square, scratch awl, pencils, 
auge, punch, patterns, compass, and other 
instruments in individual slots or stands. 
Then, after each is used, it is returned to its 


sharp points on the pencils you use, and have 
plenty of them handy. When one becomes dulled, 
place a jor with a hole in the lid to get 
it out of the way, and then sharpen them over in 
some spare moment. Use an awl in marking metal. 
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proper place. In this way there will be no 
groping for the implement as the layout 
progresses. 

Always work in good light so the marking 
can be done without eye strain. The lamp 
should be in such a position that your hand 
will cast no shadow on the work, 

Erase pencil marks before applying fin- 
ish. Always rub with the grain. If the pen- 
cil mark is in a groove, cut the eraser to an 
edge.—Cuances and Bertram Brownoip. 


(CHALK BACKGROUNDS ON DARK WOOD. Pencil 
morks ore hord to see on walnut and other dark 
woods. A useful kink is to chalk the surface to 
be marked so the lines will stand out clearly. 


Never mate the lines too long on any wood; if 
only makes more to rub out offer cutting. 


PATTERNS AID ACCURACY. Except for layouts that 
can be made with a straightedge or compass, be made oni 
don't make them directly on the work. It is for of the requi 
better to try them first on paper, and then to work and the square wht 
transfer them to stiff cardboard or even light and 60-deg. angles, artist’ 
metal, Such patterns ore a help also in figuring Marks e# made close te 
how to get the most out of a given piece. pencil point is long ond top: 


triangl 


PREVENTING COMPASS-POINT DIG. A sliver of BLUNT CENTERPUNCH WON'T SPLIT WOOD. If 
wood faped on the work under the compass point you vse blunt punch it straddles the fibers ‘ond 


will keep it from making a deep hole. jocates o mark more precisely than o sharp punch. 


IVE. To prevent the MAKING A REPEATING PATTERN. Cut o 
marking, hold it to to the shape of one re 
tope. 


slipping of a templote whi 
the work with bits of adhesi 


mpl 
port of the pattern 
end move it clong os offen os necessary. 
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Power Oilstone Ends 
Sharpening Chores 


FT HS may seem like a luxury for the home 
workshop, but once you've tried a pow- 
er whetstone that works while you do some 
other job, you'll never be without one. Be- 
cause its patience is inexhaustible, it will 
continue sharpening a chisel or plane iron 
long after you would have given up, and it 
will produce an edge the like of which 
you've probably never used before. In fact, 
the edge will be so keen you better watch 
your fingers the first time you try it. 

The stone is moved back and forth under 
the chisel by a motor-driven pulley operat- 
ing two gears. A ball bearing mounted on 
the second gear travels in a slotted brass 
yoke screwed to the oilstone table, which is 
held on two drill-rod slides by two drilled 
brass guides. With a 1” pulley on a 1,750 
r.p.m, motor and a 4” pulley on the sharp- 


sae 
sopea 


gor paven/ “BEARING 
SUAFT Block 
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Drill the shaft hole for the 3/4” gear at the center of the block. Check gear mesh and lay out the other. 


ener, the speed will be about right. If the 
yoke bearing is bolted near the edge of the 
large gear, travel of the oilstone table will 
be about 2%”, Experiment by relocating the 
bearing nearer the center if vibration is 
troublesome. 

Make the table of a %” aluminum plate 
and the stops, clamps, and stand of hard- 
wood. The base, ends, and front cover may 
be %” stock, but the bearing block should 
be 1%”, Bore it 5/16” for X” drill-rod shafts, 
and counterbore both sides for a press fit 
for the four %” o.d. ball bearings. 

Make up the tool holder as shown in the 
drawing, and assemble on the pivoted brass 
arms by means of the end-threaded rod and 
wing nuts. The two springs should be 
strong enough to hold the chisel evenly 
against the oilstone. Pack the five ball bear- 


ings with cup grease and spread a tough, 
fibrous grease in the yoke slot. 

‘A badly nicked chisel must be ground 
first on a wheel in the usual manner. It is 
then clamped in the holder carefully to get 
the bevel flat, and the machine is started. 


Movement of @ ball bearing in a yoke operates the stone table. The beoring fits the slot without ploy. 


Use a medium oilstone first and finish by 
setting a hard Arkansas stone on the table 
and readjusting the chisel. After a perfect 
edge has been put on the bevel, a few 
strokes are taken by hand on the flat side to 
remove the feather edge.—Hennent Pristen, 
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Few dimensions ore critical. Adaptations may be made in most ports if substitute materials ore on hand. 
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HOBBY SHOPPL 


Dart Game Uses Blowgun. With 
a new dart game invented and put on the 
market by William L. Kline, of New York 
City, you use a blowgun instead of your 
arm to send the dart into the target. ‘The 
28” gun is made of aluminum alloy and the 
darts of aluminum with steel tips. Fair ac- 
curacy up to 50’ is said to be obtained with 
the gun, Selling for the game consists of 
two blowguns, two removable plastic mouth- 
pieces, four darts, and a 14” by 14” cork 
target, all packaged in a carrying case. 


») 


Reel imped to Any Rod. Origi- 
nally designed during the war for various 
military uses, the Aero-Seal clamp produced 
by the Air Standard Parts Company, 
Inc., of Rockford, Ill, now has been adapted 
for use of fishermen. Easily tightened with 
a thumbscrew, the stainless-steel clamp may 
be used to fasten a reel to any rod. 


Radial Engine. A” 

model five-cylinder air- 

plane engine that is a 

scale replica of the Le- 

Blond engine is being 

produced by the Burgess 

Battery Company, of Chi- 

cago. The parent engine 

is 33%” in diameter, weighs 219 Ib., and 
develops 85 hp. The model is 5%” in diam- 
eter, weighs 22 oz., and develops % hp. 


Fishing Hob Lights Up. A plastic 
fishing bob made by the § & H Mfg. Co., 
Russell, Kan,, contains a small battery and 
bulb, both of which are replaceable. When 
a fish bites, a mercury switch flashes the bulb. 
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Model Car Is Light. Designed for 
either cable or track racing, a new 17” mod- 
el car produced by Reuhl Products, Inc., of 
Madison, Wis., has a fiberglas body and 
weighs only 3 Ib., 14 oz. without engine 


and accessories, It features a front drive 


with 2-to-1 bevel gears in oil. Packaged in 
a kit, it sells for about $25, 


Control-Line Autogire. A model 
Autogiro produced by the Engineering De- 
velopment Company, Del Mar, Calif., is de- 
signed for control-line flying. Built for any 
engine from .232 to .600 cu.in. displace- 
ment, it descends gently when the motor is 
cut, like the real thing. The plane is 27” 
long, with 25” rotor blades. 


The canopy is the base, plostic tubing raises the 
gloss body, ond o brass tube carries the socket. 


ce? 


‘Common lock nuts secure the typewriter-i 
to the stem. A bolt tokes the shade ond finial, 


Junked Lighting Fixture Provides Lamp Parts 


AN otp overhead lighting fixture may 
yield numerous items of value to the crafts- 
man who likes to build floor and_table 
lamps. In addition to running-thread pipe 
(there was a 14” length in the old fixture 
used here) he may find a spun or stamped 
canopy, sockets, tubing, and perhaps an or- 
namental glass body drilled for a pipe. 

Such a body, plus the canopy, a 3%” 
length of 1%” plastic tubing, a length of ¥” 


Snap Fasteners Make Hinges 

Coxceatep pivot hinges for doors on 
small craftwork projects may be simply a 
pair of snap fasteners. Align carefully, and 
then recess and cement half of each fastener 
in the frame and half in the door before final 
assembly is made. 


pipe, and a short piece of brass tubing, com- 
prises the lamp shown. What was the 
canopy of the fixture (placed against the 
ceiling) forms the base of the lamp. 

The sockets were switchless, but each had 
a small angle bracket by which it could be 
mounted in a two-bulb cluster on a type- 
writer-ribbon can, Leads were run through 
grommets into the can, and control was pro- 
vided by a switch set in.the lamp base. 


Ball Proteets Flashlight Lens 

Kerr in a serviceman’s or handy man’s 
tool chest, a flashlight won't be damaged if 
the lens is protected by a hollow rubber ball. 
A circular section cut from the ball with 
scissors should be just large enough for the 
ball to fit the barrel snugly. 
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oe ere 


Three types of flexible coupling are 


7 


in here. Two use a flexible disk, the third (right) @ coil spring. 


Flexible Couplings Smooth 
Power Flow 


WiEN two shafts meet end to end, a 
flexible coupling of some sort usually 
is needed to compensate for unavoidable 
misalignment, By bending or giving a little, 
such a coupling will transmit rotary power 
smoothly from one shaft to the other. Fur- 
thermore, a flexible coupling absorbs much 
of the starting shock when power is applied, 
thereby protecting the parts of the mecha- 
nism. It also lessens noise and prevents 
vibration from passing between the shafts. 
Sometimes a coupling of this type is used 
as an insulator in electrical control equip- 
ment, or it may perform the functions of a 
universal joint, the misalignment of the 
shafts being intentional. 

Flexible couplings of many types are suc- 
cessfully used. A few are described here to 
suggest possible designs that may fit your 
shop requirements or mechanisms that you 
may want to build. 

Perhaps one of the simplest is a crude 
type of universal joint often encountered on 
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toy boats. Paradoxically, this coupling in- 
volves no actual linkage between the shafts. 
The end of each shaft is simply bent to 
about 35 deg., the bent ends touching to 
transmit rotation and sliding on each other 
to take up any unevenness. 

Figure 1 shows another simple arrange- 
ment that is useful where you want some 
flexibility and also a cushioning action in 
starting and stopping. A short coil spring 
is soft-soldered into two collars secured to 
the shafts with setscrews. For light drives, 
the spring can be soldered right on the 
shafts. Since there are no moving parts 
other than the turns of the spring, there is 
nothing to wear or require lubrication, but 
a steel spring should be oiled to prevent 
rust. It is usually possible, of course, to 
make this and other types of couplings to 
join shafts of different diameters. 

A coupling arrangement that is frequent- 
ly used consists of a disk of rubber, leather, 
fiber, or some similar material mounted be- 


Closely wound springs are good for absorbing shock 
© power starts or stops. In the photo above, 
one is being installed between a motor and shaft. 


tween two plates fastened to the shaft ends, 
the disk having four or six holes to receive 
pins attached to the plates. Figure 2 shows 
how you may build up the end plate for 
such a coupling from a large washer, a piece 
of steel machined to fit the shaft end and 
the washer bore, and two short steel pins. 
The parts are brazed or silver-soldered. 

If you want considerable cushioning ac- 
tion, the disk should be cut from res 
rubber, preferably reinforced with fabric. 
A piece of rubber belting will serve nicely. 
If less cushioning is needed, the disk may be 
made from some material such as leather, 
formica, or fiber. It must be thick enough 
so that the pins from one plate do not ex- 
tend through to touch the other plate. 

A popular variation of the disk idea makes 
use of a flexible member and two metal 
“spiders” attached to it and the. shafts. A 
coupling of this type may be seen in the 
pull-apart photo on the facing page and 
also in the photo at the top of page 190. 

Each end piece, or spider, consists of a 
flat, rectangular piece of steel brazed to a 
sleeve to form a T. Near each end of the 
flat strip is a hole for bolting or riveting it 
to the disk. The two spiders are positioned 
so their flat T-heads are 90 deg. apart. 
There should be no metal-to-metal contact. 


ing, two ‘4-hp. motors in the 
photo above del iy & hp. The drawing gives 
dimensions for a disk coupling to fit a 'A” shaft. 


Instead of the flat strips, curved U-shaped 
yokes might be used for the end pieces, 
especially if the coupling is large or sub- 
jected to considerable angular deflection. 
Disks may be cut from flat rubber belting, 
leather, or similar material, 

When the disk is a nonconductor, such 
a coupling will serve as an insulating unit in 
the shafts of radio or other electrical equip- 
ment. Couplings with flexible members 
made of resin-impregnated fabric or other 
insulating material are available at many 
radio supply stores. These are designed for 
ganging condensers. 

Interlocking castellated members form 
the coupling illustrated in Fig. 3. The two 
sections may be machined from steel, brass, 
fiber, or plastic—depending on the strength 
desired—or one might be of metal and the 
other of fiber or plastic. The notches should 
be machined so there is slight clearance 
between them and the matching fingers; 
the more clearance, the more flexible the 
coupling. Graphited grease applied as a 
lubricant will reduce noise. This may be 
retained by placing a short tube of oil- 
resisting synthetic rubber or similar flexible 
material around the coupling. 

If the shafts are mounted with negligible 
end play, the sections will remain inter- 
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In thi 


of rubber 


One of the simplest couplings is 
hose clamped to the shafts. Here such @ coupling 


used to join two shafts of different diameters. 


locked without any special fastener. The 
drawing, however, shows a wire ring resting 
in a shallow groove cut around the inter- 
locking fingers, the groove being wider than 
the ring to permit slight angular movement 
of the coupling. 

A coupling of similar type sometimes is 
improvised from two bevel gears, the gears 
being mounted so their teeth interlock to 
transmit the power. 

Another common type of coupling—and 
one of the simplest—is merely a short length 
of rubber hose clamped over the ends of 
the shafts. Figure 4 shows just two pos- 
sible ways of anchoring such a coupling 
positively. One involves drilling small holes 
through a metal band, the hose, and shaft 
to receive a bolt or rivet. The other is 
simply a conventional hose clamp. These 
clamps are satisfactory if there is no danger 
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coupling, each end consists of a sleeve with a piece of flat stock brazed on in the form of a T. 


Fie.3 


Interlocking teeth transmit power from one shoft 
in this coupling. Clearance between 
interlocking members pr ‘ibility. 


Two methods of attaching o hose coup 
here. With an ordinary hose clamp, the hose may be 
bonded to the shaft with coment to avoid slippage. 


ing are shown 


that projecting parts of the clamps will 
strike something, and if friction alone be- 
tween the rubber and shafts is sufficient to 
prevent slipping. If you wish, the hose may 
be cemented to the shafts or to two metal 
sleeves that in turn are fastened to the 
shafts. Commercial couplings of this type 
come equipped with setscrews that do not 
project above the surface of the metal ends. 

No matter what type of coupling you use, 
or where you use it, every effort should be 
made to line up the coupled sections as 
closely as possible, for the less work the 
coupling has to do the quieter it will run, 
and the less heat developed in its flexible 
or friction members the longer the coupling 
will last. Rubber coupling parts should be 
protected from oil and grease unless they 
are made of oil-resisting synthetic rubber.— 
W. A. Conway anp W. E. Burton, 


How to Make 
Rotary Files 


Te little tools, so much like dental 
burrs in appearance and operation, are 
as easy to make in the home workshop as 
they are handy to use on metal, wood, and 
plastics. They can be driven by a hand 
grinder, electric drill, drill press, lathe, or 
milling machine. 

Turn the blanks to shape for a set such 
as shown below, and file and sand smooth. 
A is a ball point. The cone B can be used 
as a countersink if the angle is suitable. C 
is for undercutting. One of the handiest 
shapes is the cylindrical D. For cleaning 
out grooves and the like, E will be found 
excellent. F may be used for both concave 
and convex cuts. 

Perhaps the most useful shank is %” 
in diameter, suitable for both drill press and 
electric drill. A 1/8” shank will fit many 
small hand grinders, while a shank is 
good for large files and rasps and for coun- 
tersinks, edging cutters, and the like used 
in a collet or setscrew chuck in a drill press 
or milling machine. 

Clamp the blank to cut the teeth. A 
wood- or metal-block backing covered with 
lead, aluminum, copper, or fiber will pre- 
vent bending the shank while cutting. Use 
a slender, sharp chisel and a hammer. Some 
file cutters grind the chisel to taper to a very 
sharp edge with no distinct bevel. A mag- 
nifying glass is needed when making the 
smallest files. 

The blanks may be of drill rod or tool 
steel. After cutting the teeth, heat cherry 
red and quench in water or oil. Tempering 
isn't necessary, though you may wish to 
anneal the shank.—W. E. Burton. 


In @ drill press, rotory files will shape covities, 
burr or enlarge holes, and do many smoothing jobs. 


Cutting teeth enlarges the blank. If some 
must be exact, experiment by moking oth 


Next 
POSITION 
Z 


ROTARY FILE 
(ror view) 


STAGGERED TEETH 


DIRECTION OF CUT 


“IN-LINE” TEETH 


= 
DIRECTION OF CUT 
HERRINGBONE TEETH 


DIRECTION OF: eae 4 


Space each tooth by resting the chisel on the back of the pre 


‘one. Above, three tooth arrangements. 
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Centering a Face; 
this method, a faceplate job may be set 
a center punch mark without a wobbler. The 
work is first held against the faceplate with 
the dead center, Fig. 1, in approximate posi- 
tion for clamping. For truing, slide back the 
tailstock and use the live center and an in- 
dicator, Fig. 2, In a pinch, a paper feeler 
between the tool holder and center will sub- 
stitute for an indicator. 


How to Thread a U-Bolt. When 
the problem came up of rethreading a U-bolt 
for which no die was available, the job was 
done as illustrated here. The U-bolt was 
clamped in a four-jaw chuck while the 
threading tool was held in a boring bar. 
Threading then was carried out in the usual 
manner. For lack of space, a regular tool 
holder could not be used.—R. M. Dyke. 
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Brush Keeps Dril lear. There is 
no need to waste time blowing away chips 
while drilling several holes close together 
in a single piece of work if you wire or tape 
a few bristles from an old floor or paint 
brush on the drill. Place the bristles a little 
above the end of the drill, as in the photo 
above, to prevent obstructing the view when 
centering the drill for the next hole to be 
drilled —Wi.nen H. FuLKen. 


V-Rest Keeps Work Rigid. At- 
tached permanently to a standard tool hold- 
er, this improvised follower rest will keep 
long, spindly work in proper contact with 
the cutting tool. The center of the screw, 
the bottom of the V-notch, and the cutting 
edge of the tool should all be aligned at lathe 
center height. The V-rest, which is free to 
pivot, is machined from brass. If made suf- 
ficiently large, one rest will accommodate 
most sizes of work.—D. Bisceciia. 


Work Holder Aids Drilling. An 
open-end wrench about 6” long and 3/16” 
thick may be quickly converted into a drill- 
press hold-down that will be particularly 
handy for thin, flat work, Drill and file a 
9/32” slot for the hold-down bolt, and drill 


Soldering Tip Fits Toreh. You 
may extend the usefulness of a small acety- 
lene or gas torch by equipping it with a tip 
for heavy soldering. Copper is best for such 
a tip, but iron or steel also may be used if 
properly tinned. Drilled so that it is hollow 
almost to the point, the tip slips over the 
torch head and is held in place by six set- 
screws, Angled to keep escaping flame away 
from the tip, three exhaust ports are drilled 
into the flame chamber just ahead of the 
end of the torch, The tip is quickly removed 
when a flame is wanted.—H. L. Paris. 


COATED ABRASIVES, II 


| Wed | 


Properties 


and tap a hole K”-20 for an elevating bolt. 
The hold-down bolt is fitted with a special 
rectangular nut made of %” stock and also 
drilled and tapped %”-20. This nut is slipped 
through one of the table slots, turned cross- 
wise, and then tightened—WiLt THoatas. 


[SHOP METHODS] 


cae TP ipa 


Atyminum | General metal working and | Sood coe"Sinnahing shen | oe ge | Beles ol 
oxide od | 


finishing, hardwoods, 


| Sctiea 


ishing ws 
me when! 1p (hu) | disks, sheets 


Silicon als, paint, plastics, 
carbide 3 J. floors 


Hard, eagile,nonma 
Says shar when yhen cryst 


ried en Belts, rolls, 
weak | 19 Muu) | disks, sheets 


a 


Sharp, fragile 


8/0 w3) 
| svowwan | se re 


Tsao 
nm | z 


mutat 


enter work, sanding ‘com. | Not so sharp as gamet 


[ sree [te er 


Emery _| Metal polishing 


[ Medians hard, medium sharp. |370%0 8 | Rolls, sheets 


Crocus | Fine wal polohieg 
pang Senne 


[Extrafine ei | 


| Sheets 


dalox. Adamite, Alabrase, Aloris, AI-Ox. Aloxite, Alundum: Ans 
‘Cart ‘Blectric-Al Gi 


ix. ures 


ao pDurenite, Burund 


‘Production, Tht 


‘Silicon earbide—Amunite, Ansilicon, Armourite, Blue-s 
Durite, 


borundum, Crystolon, Crystox, Durexsil, 


Stripe, Carbi Carborix, Car- 
Herculunduat Jewelte SH-Carh, TeeM te, Vulcans, 


POPULAR SCIENCE MONTHLY SHOP DATA 


serremser 1947 193 


> 


HEN a tar-papered roof begins to leak, 

that’s one definite sign it needs imme- 
diate repapering. If allowed to go on, leaks 
will stain ceilings and wallpaper and in time 
will soften plaster, weaken the clinch, and 
cause the ceiling to crack, sag, and perhaps 
fall. Continued dampness also eventually 
rots the sheathing under the roofing mate- 
rial and may even damage the rafters. 

But you don’t need to wait until a leak 
actually occurs to tell that repapering is in 
order. If the smooth surface looks flaky and 
fuzzy, the life of the paper has gone and 
it should be replaced. This happens earlier 
than necessary in many cases ause of 
neglect. The third year after a roof has 
been laid, it should be coated with asphalt, 
and then recoated each succeeding year. 

If the old paper is still solid and fairly 
smooth, you may repaper over it, but this 
is not recommended. It is really better to 
strip off the old paper and take out the old 
nails first. Many expert roofers prefer to 
use paper 18” wide. When the paper gives 
with the alternate expansion and shrinkage 
of the wood sheathing to which it is at- 
tached, there is a great deal of wrinkling. 
These wrinkles can’t harm the roof, but 
they are much smaller on 18” paper than 
on 36” widths and are less noticeable from 
the ground. Figure 1 shows a simple meth- 
od of cutting 36” paper if the narrower 
width is not available. The line is gauged 
with a nail driven in a homemade T-square 
and is cut with a linoleum knife. 

Lay the paper from the lower edge of 
the roof up, overlapping each piece 2”. 
Start flush with the bottom and gable edges, 
as in Fig, 2, and nail (at 6” intervals) only 
in the upper margin, which will be covered. 
(Direct sun heats the paper tremendously, 
expanding it and causing exposed nails to 
loosen a little each season.) Cement the 
paper flush with both edges of the roof, 
using good roofing cement along a 3” band, 
and cement also the overlap of each suc- 
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How to Paper a Roof 


Tackle the work before a leak actually shows up; 
then, if properly done, the job will last for years. 


By Harold R. Terpeny 


ceeding piece. Some roofers bend paper 
over the edges instead of trimming it flush, 
but in such cases the stiff paper frequently 
pulls away before the cement can set, the 
edge of the wood can’t be completely coated 
with paint, and moisture creeps in. Cement 
itself is a good waterproofer and produces 
a tight joint when paper is trimmed flush, 

When flashing is reached, as at the upper 
edge of a porch roof (Fig. 3), trim the 
strip if necessary to required width; then 
turn up the flashing, nail the paper down, 
apply cement, and press the flashing onto 
the cement. Take care not to smear the 
cement here or at the overlaps, where it 
will show. Flashing should be sheet copper 
or lead, but failing these the roofing paper 
itself can be used. 

At a hip, cut the paper flush and nail it 
along the hip. Then gauge a line on each 
side, as indicated in Fig. 4, and cement on 
a 9” wide covering strip of paper. No nails 
and no covering strips are used in valleys 
(Fig. 5). Instead, the paper is brought up 
to the center of the valley, trimmed, and 
fastened to the flashing with a thick coating 
of cement. If new flashing is needed, apply 
a 12” wide strip. 

Finishing at the ridge is similar to that 
at hips, as shown in Fig. 6. Trim the last 
strip of roofing paper on each side flush 
with the top, gauge a line on each side 3” 
down, and nail within the margin. Then 
apply’ cemen:, and press a 6” wide covering 
strip firmly into it. 

Have no qualms about the sticking qual- 
ities of good roofing cement. It will hold, 
if the job is otherwise done properly, even 
in the strongest winds, In using the ce- 
ment, fasten a 6’ length of the paper at a 
time, press the paper down, and then do 
another 6’ length. Complete one piece of 
paper before starting on the next. Covering 
strips at the ridge and hips are cemented 
similarly. Finish one complete side of the 
ridge first, and then do the other. 


sou 
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Block Loeates Easel. In enlarging, 
this weighted angle block is almost as good 
as an extra hand. After spotting the easel 
and pushing the block against a corner, you 
can remove the easel to load it with paper, 


aner Dries Reel. The reel of a 
film developing tank may be quickly 
dried with a vacuum cleaner of the type 
that has a blower connection. Just attach 
the hose to the blowing end and let the air 
do the job.—R. F, Donovan. 


Doectoring a Negative. If a bottle 
of opaquing solution is not at hand when 
you want to cover a pinhole or other blem- 
ish in a negative, a little Mercurochrome 
may be used in its place. Apply it to the spot 
with a small soft brush drawn to a point. 
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Place the angle iron ond screws in a form made 
of three pieces of wood, ond pour in molten lead. 
Glue felt to the bottom of the finished weight. 


and put it back in the original place. The 
weight is made by placing screws in a metal 
comer angle, setting this in a wood form, 
and pouring’ in molten lead, Paint it dull 
black.—Jantes A. RICHARDS. 


Fluorescent Lighting. A 12” cir- 
cular fluorescent lamp provides flat, even 
lighting for photographing small objects or 
copying work. In addition, its high actinic 
value keeps exposures short. With most 4” 
by 5” cameras, no special clamp is required 
to hold the lamp while the camera is in a 
vertical position. By compressing the ex- 
tended bellows slightly, the lamp may be 
slipped over the front. For other cameras, 
tape or wire clips might be used to keep the 
lamp in place—G. Dexter HERNDON. 


Lights Move with Camera. An at- 
tachment made by A. L. Bensen & Co., of 
Staten Island, N.Y., provides easy port- 
ability of both camera and lighting for in- 
door movie making. In addition to a metal 
arm that supports two reflector photofloods 
above the camera, the attachment includes 
a handle with a threaded stem that passes 
through the arm into the camera tripod hole. 
It also may be used with still cameras. 


MIRROR rerun 


TRANSMITS HALF 


Gives Third Dimension. A new 
viewer for 2” by 2” transparencies produces 
the effect of a third dimension with only one 
picture. This is accomplished by use of an 
optical system that carries the image to 
both eyes, making it unnecessary for the 
user to close one eye as with most viewers. 
Selling for about $12.50, this viewer is 
manufactured by the Craftsmen’s Guild, of 
Hollywood, Calif. 


Retouching Stand. A strong card- 
board box cut as above provides the base for 
an inexpensive retouching stand and viewer. 
Place white paper on the inside bottom sur- 
face to reflect light, and a sheet of ground 
or opal glass on top. A 15-watt lamp will do 
for retouching, but a 50-watt bulb is better 
for viewing. Cut masks to exclude light from 
all but the working or viewing area of the 
glass-KENNETH S. JoHNsoN. 


Film Loaded with Ease. A loading 
device made by the Airequipt Mfg. Co., 
Inc., of Mount Vernon, N. Y., makes it pos- 
sible to thread a roll of exposed film on a 
developing-tank reel without touching the 
film. The roll of film is inserted in the loader, 
the latter is placed at the proper position on 
the reel, and as the protective paper cover- 
ing is pulled, the film automatically slides 
into the grooves of the reel. 
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"Old School Tr 


by Jack Frank of the New York Herald Tribune shows the action you can find in sand-lot 


and school baseball, First prize winner in a New York show, it was taken from 20’ at 1/1,000 sec. at {/8. 


cus on Sports 


By Murray L. Becker 
Chief Photographer, The Associated Press 


VER wonder whether you could make 
sports action photos like those in your 
newspapers? With average amateur equip- 
ment, there’s no reason you can't. Be- 
sides adding some interesting pictures to 
your own collection, you may find your local 
editor willing to buy a few of the best. 
While covering sports, press photograph- 
ers ordinarily use cameras with a shutter 
speed of 1/1,000 sec., but the lack of such 
equipment need not deter you. Even if 


198 rorutar science 


your top is only 1/150 or 1/200 sec., you can 
freeze a lot of movement by shooting head- 
on or at a 45-deg. angle—or you can pan 
with the action as it sweeps by. The pro- 
fessionals who produce the photos you see 
on the sports pages use both methods, 

‘An eye-level camera is best for most 
sports, for you can see what is going on 
around you while keeping the area of prob- 
able action within the finder. Fast film 
should be used, and a lens shade is an ex- 
cellent idea. You can avoid missing a lot of 
shots by using a focusing footage scale in- 
stead of a rangefinder. If your camera does 
not have a footage scale, make one by plac- 
ing permanent markers on the camera bed 
(if it is that type) for various common di: 
tances. This will permit a quick change of 
focus for any desired shot. 

Sports action never waits. Because of this, 


Ring lights make it possible to shoot fights without flash. At the rings 


1/180 sec. ot £/4.5 on fast 


film will give excellent results, Good shots also can sometimes be made from a close-in spectator's seat, 


you should know your camera so well that 
ou almost could operate it in your sleep. 
You also must know the 
ering. In fact, a topnotch sports photos 
rapher practically plays the game, antici 
ing what the next play will be and gettin 
set to catch it exactly the right split secon 
In this connection, it should be noted th: 
in some sports there are split seconds whe 
the fast action hesitates 
vaulter shooting up over the bar har 


ame you are cov- 


For instance, a pole 


pended for the merest fraction of a second 


before starting his fall. Even a slow shutter 
speed at exactly that moment would keep 
your vaulter there for eternity—in a photo- 
graph, Another point to remember in stop- 
ping action is that the closer you are the 
faster shutter speed you must use to avoid 
a blurry result. 


Before setting out for the ball game with 


camera in hand, there area few other points 
of the larger 


aphers must get special 


you should consider. At n 
sports events, phot 
credentials and abide by certain rules. Be 
cause of this, ue baseball offers 
little opportunity for the amateur, At such 
games, press phot nerally work 
from the press box, z with a “Big 
Bertha” (28” to 40” lens) for closeup action 
Even if the amateur could afford such equip- 
ment, it is doubtful whether he could g 
permission to work in the already over- 
crowded press box. ‘The same situation goes 
for work down on the field 

At sand-lot 
however, you can shoot right from the side 
lines, and the pictures that result often will 
equal anything that might be taken at the 
pro game. Football, basketball, the fights, 
tennis, horse races, and various winter sports 


major le: 


hers 
shootit 


and most amateur contests, 
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Synchronized flash brings basketball shots within 
the range of the amateur. This well-lighted flosh 
picture was taken from a spectator’s seat in the 
front row. At a distance of about 30’, one peanut 
bulb usually will yield a well exposed negative 


In football, the photographer must anticipate the 
play so that he can shoot ot ly the right 

H in most other sports, a footag: 
focusing scale will help you get many pictures. 
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also abound in good action that the ama- 
teur can get. 

In photographing baseball from the side 
lines, the eye-level camera is especially de- 
sirable. One trick I learned when trying to 
catch a runner attempting to beat the throw- 
in is to shoot a fraction of a second before 
he completes his slide. In other words, 
shoot while he is still in the air. The camera 
shutter is fast, but there is always a lag in 
its operation. That time lag makes the differ- 
ence in what the eye sees and the camera 
registers. Thus we get a split-second action 
shot that shows the runner either safe or out. 

When shooting from the side lines, re- 
member the cash customers. If you jump up 
at critical moments, they won't like it, Squat 
down, out of the way. Besides keeping you 
from ‘becoming unpopular, the low angle 
probably will give a more dramatic picture. 

At almost all fight arenas, the normal 
ring lights make it possible to take pictures, 
without flash, at 1/150 and 1/200 sec. at 
£/4.5 if fast film is used and development 
is correct. With that speed, one can 
all the good action without 'a blurry result. 
In fight pictures, you develop a second 
sense. You actually outguess the fighters, 
You learn to feel the punch coming and 
shoot the instant it lands. 

With synchronized flash available for 
most cameras, I believe an amateur also 
might well try basketball. Some excellent 
shots have been taken from a front-row 
seat. From a distance of 30’ from the basket 
you could get a well exposed negative with 
one peanut bulb. I have seen good results 
made with roll-film reflex-type cameras, 

In photographing the finish of a horse 
race, you may find it difficult to concentrate 
on getting the picture while the horse you 
are betting on is coming up from behind. 
But it can be done. Keep your right e 
glued on the camera finder while watching 
(if you must!) your own horse with the left. 
Never keep the camera rigid and wait for 
the horses to appear in the finder. Pan with 
the horses, keeping the leader always in 
view and shooting just ahead of the finish 
pole. In this manner, you never will lose 
the winner. 

On the occasions when the leader is so 
far out in front that a one-horse finish is 
certain, a quick change of focus will permit 
shooting back down the track to show the 
winner lengths in front, with the place and 
show horses also in the picture. A one-horse 
finish never tells the story END 


First prize winner in the sports division of the New York Press Photographers Show in 1946, this ten 
shot was made by Photographer John Lindsay of the AP with o Speed He shot at 1/500 


Panning mokes the background fuzzy, but ot the races it will enable you to use o slower shutter speed. 
Keep the lead horse in the finder while you pan, or you moy shoot the finish—ond not get the 
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Mi-Fi Amplifier Gets 
ALL the Music 


It has power and quality, and will 
faithfully reproduce the output of 


pickup, mike, or radio tuner, 


By Harry R. Hyder 


‘ANY amplifiers claim the flattering 
M title of high fidelity, but relatively 

few satisfy the major requirements 
of accurate record reproduction. It is true, 
of course, that there is a good deal of argu: 
ment as to just what is meant by the term, 
but all definitions agree on at least two 
things. 


Minimum Distortion 


The first requirement is low distortion. 
‘This means that each stage must have a re- 
serve of gain so that it is worked well with- 

i atings at all volume levels. 
nd other components tend to distort 
a signal when driven at or near their theo- 
retical limits. While the reserve is important 
for all parts of an amplifier, it is particularly 
needed in the power-output stage. For good 
volume in an average room, only one watt 
of power is required, but occasional sound 
peaks may call for several times as much, 
and the amplifier should be able to deliver 
these peaks faithfully and without over- 
loading. A high-fidelity amplifier, then, 
needs at least five watts of undistorted out- 
put power. 


Frequency Coverage 


‘Wide frequency range is the second im- 
portant requirement. Practically all funda- 
mental musical notes are below 5,000 cycles 
per second, but the overtones—the harmonics 
or multiples of the fundamental—that give 
musical instruments their characteristic 
sounds extend beyond the range of the hu- 
man ear to about 15,000 cycles. At the pres- 
ent state of the recording art, the highest 
audio frequencies cannot be put on commer- 
cial disks, but the best new records exceed 
10,000 cycles, and your amplifier should be 
capable of reaching this level without any 
falling off in output. At the lower end, the 
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limit is set at about 50 cycles. Good bass 
reproduction, however, is easier to achieve 
than good treble. 


Test Results 


How does this amplifier meet high-fidelity 
requirements? Actual tests were made on 
several units built from the same plans with 
similar but not identical parts. In each case 
the output was measured at 9 watts or more 
before distortion became audible; at 5 watts 
distortion read less than 2 percent. Fre- 
quency response proved virtually flat from 
50 to 10,000 cycles—that is, all notes be- 
tween these limits were amplified about 
equally, 

Because the amplifier has power as well 
as qu it can be used not only with a 
radio tuner and record player as a complete 
radio-phonograph combination, but also with 
a microphone to make a public-address sys- 
tem. 


Construction Notes 


The first, or phono-input terminal, Il, is 
followed by an equalizing network, R1 and 
Cl, and then by a 6SJ7 input amplifier. 
When this tube is wired as a pentode, the 
in of the stage is more than 100. Since 
this is much greater than will normally be 
needed, an alternative circuit is given in the 
drawing. Tying screen and suppressor grids 
to the plate chunges the tube to triode oper- 
ation, and makes it possible to omit several 
components. As a rule, triodes give lower 
output than pentodes, but also have less 
tendency to produce distortion. Unless you 
intend to use the amplifier for public address, 
you will find the triode circuit completely 
satisfactory. To find where the wires go, 
simply lay the shaded portion of the dia- 
gram over that part of the original which is 
drawn inside the broken-line box, so that the 
connections V, Y, and Z coincide, 

For the second stage a 6N7 is used as a 
phase inverter in a self-balancing degenera- 
tive circuit. Part of the output of the first 
triode inside the tube envelope is fed back 
to the grid of the second triode in opposite 
phase to the original signal. This produces 
the out-of-phase signals that are fed to the 


These three units and @ carrying case in which the specker 


push-pull grids of the 6F6s, Strong signals 
from a microphone or tuner may be fed di- 
rectly to the 6N7 through input terminal 12, 
thus by-passing the equalizing network and 
first amplifier as well as the volume (R2) 
and tone (R7) controls. Since microphones 
and tuners vary, try both inputs and use 
the one that gives best results. 

Tone control, in itself, is usually a com- 
promise with high fidelity. A condenser and 
variable resistor silence upper-frequency 
noise merely by shunting these frequencies 
to ground. But while this gets rid of the 
noise, it also loses the notes with which it is 
mingled. Many high-fidelity enthusiasts feel 
that a small amount of noise is preferable to 
tone-controlled music. To satisfy both sides 
of the argument, R7 has been connected di 
rectly to switch $1, making it possible to cut 
it out of the circuit entirely 


baffled make o complete portable PA system. 


Two 6F6s in push-pull form the heart of 
the power-output stage. They are connected 
as triodes in the interest of low distortion 
and high speaker damping. A 5Y3-GT is 
used as the full-wave rectifier in the power- 
supply circuit. 

The entire amplifier is mounted on a 
standard 2” by 7” by 13” metal chassis. As 
can be seen in the photographs, the space is 
not used tightly and a smaller chassis may be 
substituted if cabinet dimensions demand it. 
Power-supply components are placed at one 
end and the input stage at the other, while 
the phase inverter, output tubes, and output 
transformer occupy the center of the chassi 
The principal precaution to be observed in 
wiring is to keep the AC filament leads 
spaced as far as possible from the grid leads, 
especially in the sensitive input stage. It is 
also suggested that the 6SJ7 socket be 
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mounted on live-rubber grommets to reduce 
any tendency toward microphonics. 


Pickup and Speaker 


So far as actual sound quality is concerned, 
a high-fidelity phonograph amplifier is no 
better than its pickup and speaker, so a few 
words on these may be in order. Crystal 
pickups are used almost universally today 
because of their low cost, high output, and 
generally good performance. Asa rule, pick- 
ups of low output voltage have slightly bet- 
ter quality than the high-output types. Since 
this amplifier has such an abundance of pow- 
er, the choice of a pickup should be made for 
quality rather than output. Better pickups 
are also noted for light weight; many differ- 
ent ones are now available with a needle 
pressure of about 1 oz. With most records, 
crystal pickups have higher output at low 
frequencies than at high. Therefore some 
form of equalization is needed to boost the 
treble. In this amplifier it is accomplished 
by RI and Cl. Note that these are in the 
circuit only if the pickup is connected at I1 

‘The speaker selected should be capable of 
handling the full power of the amplifier with- 
out overloading and distorting. Mount it in 
a solid baffle of adequate size. For best bass 
reproduction, a speaker of at least 12” diam- 
eter is recommended. Speakers of the coax- 
ial type, consisting of a small high-frequency 
cone, a large low-frequency unit, and a di- 
viding network, give maximum coverage but 
are quite costly. The better permanent-mag- 
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The input stage at one end of the chassis is isolated from the heavy-duty power and filter components. 


net speakers now on the market give very 
satisfactory response and are priced much 
lower. For public-address work, two or even 
three speakers may be used, If they are 
identical, connect similar terminals together; 
if they are not, experiment with the con- 
nections until you get the speakers in proper 
phase. See that the units are at least five 
feet from the mike, pickup, and amplifier. 
When they are grouped too closely, acoustic 
feedback or “howls” may occur’ at high 


volume levels. END 


LIST OF PARTS 


Ri: 2.2 meg. % watt, 
2: T-meg. volume 


volts, dry electro~ 


lytic 
‘control €5,C8, C9: .1 mfd., 
RG: 1.500 ohms, 400 volts," paper, 
p C6: .005 mid 
volts, paper ( 


00, 
68)7 
is pentode), oF .0 
mf. (if used 


‘lt, paper 
crt, C12 "80°30 mta., 
450 volts, can type, 
dlual electrolytic, 
31S TO.watt universal 
output transformer 
2:'Power transformer, 
8500-350 volts, 
100 ma; 6.3 volts, 


Gamp.:5 volts, 
RIB."2:000 ohms, 2 amp. 

‘5 watts Li: TOshy, 100-m: 
1: 750 mm, ‘lier choke, 
2: 35d $1: SPST on K7, 

diy clectroly $2: SPST tone. 

"05 mid. 400 Speaker, chassis, tubes, 

walls, Daper sockeis, mise. 

CASCIO: 8 mfa..450 hardware, 


Ji 


Above, the 65J7 amplifier is wired as a triode, and C3, C4, R4, and RS hove 


tO a 


2 
wena’ 2 fen7 
5 


Two input circuits make it possible to leave both pickup ond tuner permonently connected to the am) 
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Shaft Can Be ipped. Aluminum 


shafts are now used on Clarostat controls in 


place of the usual steel rod. Instead of saw- 
ing it to length, the serviceman can simply 
clip off the excess with a pair of heavy- 
duty wire cutters, 


Control Tunes Four Circuits. A 
new ham transmitter, first to be manufac- 
tured by the Hammarlund Manufacturing 
Company, features a device that tunes an 
oscillator and three multiplier stages with 
one control, It is said to be the first time 
this has been done without loss of efficiency. 
The 20-watt transmitter is shown above 
(right) with a companion modulator; the 
two units make a complete phone rig. 
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Wire-Recorder Foundation. Ex- 
perimenters who have put off building their 
own wire recorders because of the difficulty 
of making the magnetic head and wire- 
transporting mechanism will now be able to 
buy a foundation unit including these essen- 
tials. It is made by the Webster-Chicago 
Corporation, and has a constant-speed motor 
geared to record at 2' per second and rewind 
at seven times that speed, 


Germanium Varistor. For tele- 
phone or telegraph modulation, full-wave 
meter rectilic or other applications 
where four matched 
and balanced diodes 
are needed, Sylvania 
offers the plug-in unit 
shown at the right. It 
contains four german- 
ium crystals similar to 
the 1N34. Forward 
resistance of the di- 
odes is matched to 
within 2.5 percent. 
Point contact reduces 
capacitance and ex- 
tends the useful fre- 
quency range. 


Resistors Are Ribbon-Wound. 
‘A new type of noncarbon resistor with the 
accuracy of wire-wound ones is being manu- 
factured by Continental Carbon Inc. of 
Cleveland. It is made by winding metal 
resistance film around a low-loss ceramic 
base, and is said to re- 
* main accurate within 
ell PS cent dente 
ma overload and tempera- 
AF tam ire or humicity 
D "= changes. Ratings are 
es from % to 5 watts and 
- values from 1 ohm to 

100 megohms. 


tom 


Contact Mike 
Boosts Music 


RACTICALLY any radio can be used as 

an electronic booster for your violin, gui- 
tar, piano, or similar instrument. A contact 
microphone feeds the music into the ampli- 
fier section of the radio. If the set has a 
high-gain audio system, the electrical con- 
nections may be made directly; a typical 
installation is shown in the drawing at the 
lower right. 

Radios that don’t give all the amplifica- 
tion you want can be pepped up with an- 
other audio stage as shown in the diagram 
below. Tube V1 is the detector-amplifier 
already in the receiver—probably a 6SQ7, 
12SQ7, 6SR7, or the like. Break the grid 
circuit at the point marked X, and wire in 
a switching jack as shown, For AC-DC sets 
using 150 ma. tubes such as 12SA7, 12SK7, 
50L6, or 35Z5, the extra tube and associated 
parts values are given in column A below. 
Other AC-DC sets with 300 ma. tubes 
(6SA7, etc.) take the values in column B. 
Column C applies to straight AC sets with 
such tubes as the 6SJ7, 6SA7, and 6S! 

For sets of the last type, connect the heat- 
er of V2 in parallel with those already in the 
circuit; in the case of all AC-DC sets, wire 
it in serie: with the other tubes at the 
ground side of the line.—Wi.anp Moopy. 


TABLE OF VALUES 


Ste) 
Hl 


Zi 
Be 


uber cement was used to attach the con- 
fact microphone to thls fattop 
find the best place for the mil 


guitar. You con 
we by octual trial. 


tact microphones come in @ variety of styles, 
with hand ond foot controls. The two models shown 
above are made by Amperite Company, of New York. 


jo stages; at left, a mor 
elaborate method, using on extra amplifier tube. 
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‘A compact air-gap motor, right, is shown with o 
conventional unit of equal The new motors 
re being produced in sizes from % to 10 hp. 


Recent developments in manufacturing 
technique have made it possible for Fair- 
banks, Morse & Co. to put into commercial 
production a line of axial air-gap motors 
that are both smaller and lighter than con- 
ventional motors of the same power, Stator 
and rotor cores are constructed as relatively 
flat disks, and the rotor turns in a plane 
parallel to the field faces, The new motors 
are especially suited for flange mounting on 
power tools. They may be used in direct- 
drive or belt application; for the latter, a 
special base is provided in which the entire 
motor can be quickly pivoted in order to 
obtain proper belt tension. 


Condenser Cuts Interference 


Ar Least part of the radio interference 
caused by electric shavers, vibrating tools, 
and similar appliances can be eliminated by 
placing a condenser across the line at the 
noise source. Tape a .01-mfd. 600-volt ca- 
pacitor into one side of a three-way outlet 
and plug the appliance into another side of 
the same outlet—Ratrx S. WiLKes. 
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Thermostat Warms Nursery 
Because of uneven heat distribution in 
my home, bringing the second-floor nursery 
to a comfortable temperature resulted in 
overheating the living quarters on the lower 
floor. To obtain proper regulation, I rigged 
up a nursery-heating system that is both in- 
dependent and inexpensive. It consists of 
a 1,000-watt bowl heater and a, bellows- 
type, screw-adjusted thermostat such as is 
used for poultry incubators. Trial and error 
determined the screw setting that kept the 
room at the desired temperature. An extra 
feed-through switch across the thermostat 
allows the current to be kept on when extra 
heat is needed, as at bath time or when 
dressing the children.—Joun S. Parsons. 


E 


BY 


Buffet Sandwich Board Is Shaped Like Palette 


For making and serving sandwiches at 
informal parties, or preparing vegetables in 
the kitchen, a cutting board of 3/16” or k” 
hard composition board adds a decorative 
touch if sawed out in the shape of an 
artist’s palette. The material is waterproof, 


Marking Your Garden Rows 
SMALL glass jars with 


Rey |] screw tops make good 
| | waterproof and wind- 
| | proof markers for the 

rows in a vegetable gar- 

fo den. Nail the lid to a 


stake and insert the 
empty seed package be- 
fore putting the lid back 
on, The date of the plant- 
ing may be written on the 
package also, if desired, 
] to provide a record of 

| growth —W. H, Fuxen, 


Lacquer Polished by Buffing 


Hicu glosses like that on plastic can be 
obtained by buffing many hard lacquers on 
a muslin wheel. Use a soft wheel with one 
to three cardboard disks between the cloths. 

Fine finishes are possible on metal and 
close-grained hardwoods. Round sharp edges 
and apply three coats of lacquer, letting the 
last dry overnight. Run the wheel at 3,500 
rp.m. Use a cake lacquer-buffing compound, 
and polish finally with lime composition. 
Sponge off any film with benzine. 


needs only a coat of linseed oil for a finish, 
and will stand repeated washing. 

A set of different sizes may be made and 
will take no more space than one wood 
board when hung on a wall peg. Merely 
vary the size of the squares.—W. A, Conway, 


Mounting Quiets Compressor 


No1se and vibration of an air compressor 
hung from the joists to save space proved 
excessive in the house above. To quiet it, I 
made hooks of %” welding rod and brazed 
them to both ends of lengths of 7/16” door 
spring. Hanging the upper hooks on lag 
screws inserted through rubber bushings, I 
hooked the lower on %” by 10” bolts on 
which the unit is set. No other platform 
was found necessary.—Joun G. LowNspery. 
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Servicing 
the Gas Range 


By Frank McCarty 


F THEY are to do efficient heating, the 

burners of a kitchen gas range must be 
kept clean and regulated. Degreasing com- 
pounds are available for cleansing both re- 
movable parts and the oven to eliminate one 
cause of kitchen odors. In stubborn cases, 


ore easily lifted out of the top of the 
range for cleaning. A commercial degreaser or a 


hot solution of household ammonia followed with 


Gos admission on the double-duty type of burners 
also controlled by two valves. Un: g od- 
its_more gas. With the handle holf on, the 

low flame burns; full on puts both in use. 
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use a solution of 1 cup ammonia in 2 qt. 
hot water, or treat the oven with ammonia 
fumes. Rinse degreasing solution from burn- 
ers with hot water and dry them thoroughly 
—a few minutes in the heated oven will do— 
before putting them back in place. 

Repairs such as those required by broken 
door springs and loose handles can be made 
easily by the average handy man. He should 
also be able to patch or replace a burned- 
out oven lining and install new insulation 
if necessary. Both soft and hard asbestos 
are suitable insulating materials, but fire- 
proof rock-wool blankets like the original 
ones are available cheaply at most building- 
supply houses and lumberyards. 

Steps in cleaning, adjusting, and repairing 
typical gas ranges are illustrated on this and 
the following two pages. 


should be odjusted. The most efficient 
pale blue and noi 


high. Too much oir causes 


With on automati it, @ little gos escopes from 
a slit or holes in the burner, flows up o tube, ond 

by the pilot flame; flashing back, it lights 
the burner. A razor blade cleons the burner sl 


One simple, common type of burner has @ rotating 
shutter to admit air. It con be adjusted when o 
screw is loosened. After the correct setting has 
been made, retighten the screw corefully. 


Most pilots have a yellow flame and no adjustment 


for air. Turn a valve or screw as shown or under 
the jet ond for a small, steady flame. A clogged 
‘opening can be cleaned with o wi 


Another type of burner has an air adjustment in 
the form of a shutter on the end of the base and 
also requires loosening a screw. The one shown 
for each burner. 


With the bottom, br 
‘an oven con be scraped of batter and grease. The 


* pon, and racks removed, 


burner, being inverted, rarely requires cleaning. 
Adjust it like the top burners. [Turn the page.| 
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To soften baked-on greose, pour /2” of ammonia This type of oven burner hos all the adjustments 
© pan and lay in @ cloth pad to act os « vapori exposed and is handled os ony other. At right is 
Plug the back flue and close the door; then oft ‘on automs ‘oven pilot si it to the pilot for 
12 hours wash thoroughly with soap ond water. the burners on the top of the range. 


4 


{ 


Actual oven temperatures can be checked against Plastic burner handles loosen when the spring in 
those indicated on the control diol by compari them breaks or wears. They can be held tight by 
with an oven thermometer. Correct any di 1 socket-type setscrew put flush in a drilled and 
by loosening o setscrew ond resetting the topped hole. It will be practically im 


Oven-door springs are 
stove or behind the lining of the door. 
‘ore usually at either end of the shank. The old 
spring can be salvaged by adding @ new shank. 
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Welded Pipe Forms Remov. able Footbridge 


Wuene it is occasionally necessary to re- 
open a drainage ditch or burn off weeds, a 
footbridge like this may be swung aside as 
a unit simply by hooking the line of a winch 
truck around it. 

The base consists of two lengths of 2” 
pipe welded 26” apart on centers by means 
of transverse ties of %” rod at 36” intervals. 
Endpieces of 2” pipe have two 6”-long 
nipples of 2” pipe welded on at right angles 
to enter the open ends of the long pipes. 
Handrails of %” rod are welded to the long 
pipes. Flooring is made from two 2” by 12” 
planks held in position by cleats nailed be- 
low the supporting pipes.—ELTon STERRETT. 


Buffer Posts Guard Sliding 


Ir THe sliding doors of a shop are apt to 
be damaged by vehicles driving in or out, 
two posts of 6” pipe set into the concrete at 
either side of the driveway will give them 
ion. The photo at the right shows 
as done at one plant. 

After the pipe had been installed in the 
driveway, four %” reinforcing rods were 
placed inside and the pipe poured full of 
grout, When this had set, the pipe there- 
fore had several times the rigidity of a 
simple pipe post and also was protected 
against internal rust. The outside was coated 
with aluminum paint to correspond to the 
building, 

Located at the extreme end of door travel, 
the posts also serve as a mounting base for 
the guide rollers that keep the doors in their 
track at floor level, This prevents banging 
of the doors by the wind and reduces wear 
‘on the overhead track. 


TURNBUCKLE 


Turnbuckle Adapted as Clamp 


‘Wun wide boards are to be edge glued, 
clamps can be improvised from turnbuckles, 
sash pulleys, and picture-frame wire. 
Mounted on one edge of the boards, the 
sash pulley assures uniform tension of the 
wire on each side of the work. A block of 
wood on the opposite edge prevents the 
wire from cutting.—F. E. AVERILL. 


op Doors 


If @ driver should turn too short, a post set in 
the concrete on either side of the drivewoy like 
this will prevent shop doors from being damaged. 
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Vacuum Pump Does 


wu a simple aspirator-type vacuum 
pump, it is possible to perform many 
interesting experiments with air at reduced 
pressures. Available at low cost from scien- 
tific supply houses, such pumps produce 
suction when used on a water faucet. They 
work on the principle that water rushing 
through a long tube drags in air through a 
shorter side tube, or to put it more scien- 
tifically, water passing through a venturi 
tube reduces atmospheric pressure in a tube 
entering the venturi. For use in the lab, this 
suction may be harnessed by attaching a 
length of rubber tubing to the side tube. 


Feather Falls Like Coin. With a 
vacuum pump, you can duplicate a classi- 
cal experiment that proves a feather and 
coin fall at the same rate in a vacuum. Place 
a tight stopper in one end of a glass tube 
that is at least 24” long and an inch or two 
in diameter. In the other, place a one-hole 
stopper with a glass tube connected to the 
pump tubing. Using a scrap of paper and 
a nail, try the experiment first with normal 
air pressure, inverting the tube quickly to 
start both objects falling together. Then 
evacuate the tube and see the difference. 
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Screw the threaded end of the pump, right, into o 
faucet, and press rubber tubing on the short tube. 


Fountain Flows Inside bai lg 
novel fountain may be produced with the 
setup illustrated here. Get a large glass jug 
and a bottle ¢ is small enough to go 
through its neck, and one-hole stoppers to 
fit both. After filling the bottle half full 
of colored water, thrust to the bottom a 
glass tube that has been drawn to a fine 
jet at the upper end. Lower the bottle to 
the bottom of the jug, attach the vacuum 
pump, and apply suction. As the air pres- 
sure in the jug is lowered, the greater pres- 
sure in the bottle forces water out the jet. 


Strange Stunts qe 


\ 
& NS 

Balloon Blows Itself Up. Ordinar- 
ily, you expand a toy balloon by increasing 
the pressure inside, but here is a method 
that accomplishes the same result by re- 
ducing the pressure—outside. Inflate a bal- 
loon with just a little air, squeeze it into a 
gallon jug, connect the jug to the vacuum 


Boiling Point Reduced. A liquid 
boils at the point where its own vapor pres- 
sure equals the pressure of the atmosphere 
pressing down on Hence, if the atmos- 
pheric pressure is reduced, the boiling point 
is likewise reduced. You can demonstrate 
this by placing some lukewarm water in a 
2-0z. bottle and reducing the pressure in 
the bottle with your vacuum pump. The 
water inside will boil violently until it cools 
to a temperature just slightly above that 
of the water flowing through the pump. 


pump, and start the pump. As air is drawn 
from the jug, the greater pressure inside 
the balloon will cause it to expand. This 
illustrates why man-carrying balloons have 
safety valves to relieve excess pressure at 
high altitudes and why they are not com- 
pletely filled on leaving the ground, 


Boiling Produces Tee. While boil- 
ing, any liquid extracts heat from its sur- 
roundings. In the experiment at the left, 
the boiling water gets heat from the bottle 
and surrounding air, Consequently, these 
are cooled. This cooling effect may be carried 
to an ice-producing stage by substituting for 
the water a low-boiling-point liquid such 
as acetone. Moisten the outside of the bottle 
with water and stand it on a cardboard box 
or other insulation. As pressure is reduced, 
the moisture on the bottle will freeze. 
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Pe Ga “4 
Building Tile Used as Drain 


Wuen regular drain tile is unavailable, 
square or rectangular building tile will make 
a good substitute. It is sometimes even 
superior because of its shap. 

Used, as in the photo, for draining a base- 
ment into which water was seeping, rec- 
tangular tile fitted easily into a ditch cut in 
the floor near the leaking wall. The cost 
was the same as that of drainage tile. 


Polishing Plastic Edges 


Scnapine the edge of clear plastic to a 
dull finish before final polishing will save 
much time. A scraper for the work can be 
made from a length of steel such as an old 


power-hacksaw blade or a good wood 
scraper. Grind the cutting edge square, and 
then sharpen with the square edge flat on a 
carborundum stone. Touch up with an 
India stone or other fine-grit stone, and 
hone to a mirrorlike finish on a leather strop. 
To use, hold the scraper at a slight angle 
and draw its edge along the edge of the 
plastic. When a smooth, dull finish is ob- 
tained, polish with compound. If the plastic 
is very rough, sand with 3/0 sandpaper 
before scraping—Eu1 S, EiseNnanp. 
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Tool Rest Gauges Depth 

Swwne across the bed of a woodworking 
lathe, the tool rest serves as an excellent 
stop when holes of the same depth must be 
bored in pieces of different length. The 
sharp edge of the tool rest is turned toward 
the tailstock, It will then stop the work at 
the same spot each time, the pieces to be 
drilled being fed against’ a bit chucked in 
the headstock.—GLenn A, Wacnen, 


WEAR MARKS SHOW 
‘SAGGED CASING. 
FILE UP, 


FILE OUTWARO IF. 
WEAR MARKS. 
‘CENTERED. 
MARKS SHOW DOOR 
HAS SAGGED FILE DOWN, 
‘a 


Making a Door Stay Shut 


Mucu easier than resetting an offending 
strike, when the latch of a door lock will not 
catch properly, is the alternative of filing the 
slot a little larger. Don’t try to do this on 
the jamb, but remove the strike and clamp 
it in a vise for the job. It can then be re- 
placed and the screws put in the same holes 
without plugging and respotting them, or 
enlarging the mortise. 

‘ear marks on the strike usually show 
whether it was too high or too low for the 
latch. If these are lacking, the latch has not 
been passing far enough inward, in which 
case the outer edge of the slot needs to be 
enlarged. Frequently no more than 1/16” 
of metal need be filed off. 


OO} st yoryan y0Uudd 
sioBuy 4nd sayauy yuoWaTuMAE SIU, “S 


Hene are five errors in handling wood- 
working tools, some of them common. 
How many can you spot? Compare your 
answers with those printed upside down. 
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Kitchen-Match Rail Fence 
Is Unusual Pipe Rack 


A Few minutes with a handful of wooden 
matches, a razor blade, and some good glue 
interesting pipe 
rack. Two or more pipes can be supported 
simply by varying the length of the fence. 

The base is ” plywood or other thin 
stock cut to required size. Cut the matches 
off just behind the heads, and cut also some 
short match lengths to separate the rails at 
the two outer ends. A drop of glue should 
be sufficient for each joint. The zigzag de- 


will provide you with a 


sign gives considerable strength. 


Finish with paint or varnish when the 
glue is dry. Use a camel's-hair brush for 


coating the rails—Curtox Morris. 


Two headless matches glued onto the b 
of each rail section are stops for the pipe bowls. 


in front 


Count the drops of soap solution needed to produce stable suds on the surface of distilled water and on 
an equal amount of hord water. You then will have an indication of the relative hardness of the latter. 


OAKITE caLcon 


=5_5 


Until recent years, ordinary washing soda was the 
agent most frequently used for home softening of 
water. Soap added to water softened in this way 
produces suds about as freely as in soft water. 


ip in complex compounds, while Dreft, one 
of the new synthetic detergents, just ignores 


218 roputar science 


How Chemistry Softens Water 


By Kenneth M. Swezey 

ECAUSE water is such a good solvent, 

it is never found absolutely pure in 
nature, Even while falling as rain, it takes 
oxygen, nitrogen, and carbon dioxide from 
the air, As it runs over rocks and through 
soil, it dissolves salts of calcium, magnesium, 
and other elements. If it rea 
less than 100 ppm (parts per million) of 
such mineral salts, it is said to be soft. 
If there are more, it is called hard. 

Since mineral salts form scum in wash 
water and crusts inside boilers and pipes, 
hard water has long caused a lot of in- 
convenience and costly damage. Thanks, 
however, to better methods of removing the 
offending chemicals, new compounds. that 
render them inactive, and synthetic deter- 
gents that do not react with them, both 
inconvenience and cost are now less. 

Hard water is a costly nuisance chiefly 
in the processes of cleaning and heating. 
Soap usually consists of a salt of sodium with 
some organic acid, such as stearic or oleic. 
Dissolved in water containing calcium or 
magnesium, soap reacts by a double decom- 
position process, forming insoluble, sticky, 
and curdy stearates or oleates of these 
metals. Until enough soap is added to react 
with all the hardness, the soap has no 
power to clean. Furthermore, when cleaning 
finally becomes possible, the sticky and in- 
soluble salts make it more difficult. 

In heating systems, the effects of hard 


In water containing @ little iron, soop produces o 
If washing sodo is added, this 
looks even worse. That it actually is not may be 
shown by placing @ strip of white cloth in each. 


water may be still more serious. When 
water containing carbonate hardness i 
heated, an insoluble scale is deposited inside 
the pipes and boilers. Even in a thin layer, 
this scale reduces the transfer of heat to 
such an extent that the boiler metal may 
become overheated and corrode excessively 
or crack. Layers sometimes become so thick 


us carbonates dissolve much more readily in 
water containing corbon dioxide, as at left. Such 
water is said to have temporary hardness because 
boiling, os at right, precipitates the carbonates. 


After the strips hove been rinsed and dried, the 
one from the hord water turns a rusty brown, The 
second precipitate, however, ses out easily 
and the strip of cloth will dry to o pure whi 
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By evaporating some hard water, you can solidify 
the salts that make it hard. Push tubing through 
© onehole stopper in a 500-ml. flask, adjust so 


the tube is 2” above the dish bottom, and water 
will rise in the dish only to the end of the tube, 


As the water boils away, more will descend, ond 
finally only solids will remcin. Magnesium ond 
calcium salts are white, those of iron are brown. 
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in pipes that the water flow is seriously 
impeded—or even stopped. Noncarbonate 
hardness also forms scale in steam boilers as 
the water boils away. 

To combat the effects of hard water, 
modern chemists have devised three meth- 
ods: 1, precipitation of the hardness by 
boiling or chemical action; 2, treatment of 
the water with chemicals that prevent curd 
formation and boiler scale; 3, where cleaning 
only is important, the use of detergents 
(other than soap) that clean but do not 
react with hard water. 

Water containing carbonate hardness is 
sometimes referred to as “temporary” hard 
water, because mere boiling is sufficient to 
soften it. Such water owes its hardness to 
dissolved calcium bicarbonate and 
sionally smaller amounts of the bicarbonates 
of magnesium and iron, These are produced 
by the reaction of water containing carbon 
dioxide with the normal carbonates of these 
metals. When such hard water is boiled, the 
bicarbonates are decomposed, forming in- 
soluble calcium carbonate, iron carbonate, 
and magnesium hydroxide. These settle out, 
leaving the water soft. 

The reactions that cause the formation 
and destruction of carbonate hardness are 
easily demonstrated. Shake a few specks 
of precipitated chalk (calcium carbonate) 
in about 10 ml. of distilled water in a test 
tube. Like pure water flowing over lime- 
stone rock in nature, this water dissolv 
virtually none of the chalk, but forms with 
it a milky suspension that settles out. 

In a second test tube, shake an equal 
amount of chalk in water that contains car- 
bon dioxide—carbonated water, or distilled 
water through which carbon ‘dioxide has 
been bubbled for several minutes. This time 
the chalk dissolves and a clear solution 
results, duplicating what happens in nature 
when rain charged with carbon 
dioxide flows over limestone. The water 
in this tube now has carbonate hardness. 
sa demonstration of how such hardness 
may be removed, heat the water in this tube 
to the boiling point. The excess carbon 
dioxide will be quickly driven off and the 
clear water will be whitened by a precipitate 
of the original normal calcium carbonate, 
which will settle to the bottom. 

Although boiling offers an easy method of 
softening small quantities of such water for 
purposes of washing, water with carbonate 
hardness is softened on a large scale and for 
boiler use by treatment with lime and soda 


ocea- 


water 


ash (sodium carbonate). Unfortunately, the 
use of lime is not feasible for the average 
homeowner because it must be added in 
exact amounts that vary with changes in 
the carbonate content of the water. A slight 
excess would actually harden the water. 

A second type of hardness produces what 
is known as “permanent” hard water. This 
hardness usually consists of the sulphates 
of calcium and magnesium, with sometimes 
smaller amounts of the chlorides of these 
metals. Boiling does not alter these salts. 
They must be removed chemically. 

In the past, the chemical most frequently 
used for home softening of this type of hard 
water has been common washing soda 
(hydrated sodium carbonate). This reacts 
with the hardness and forms a precipitate of 
calcium, magnesium, or ferrous carbonates. 
It is far cheaper than the extra soap that 
otherwise would be needed. 

Trisodium phosp! abbreviated as TSP 
and the basis of several proprietary products 
(for instance, Oakit is another household 
water softener that has become popular in 
recent years. It precipitates tricalcium phos- 
phate, magnesium phosphate, and iron phos- 
phate. Although TSP is more expensive than 
washing soda, the resulting precipitates are 
finer than those of the cheaper material and 
consequently easier to wash away. 

Sodium hexametaphosphate, sold under 
the trade name of Calgon, is an excellent 
softening agent that works on a principle 
ely different from the two first men- 
tioned. It forms complex compounds with 
the hardening elements in the water, pre- 
venting them from reacting with soap or 
producing boiler scale. Since the compounds 
remain in solution and no precipitate is 
formed, the water stays as free from sludge 
as does soft water. 

Comparative tests will show the differ- 
ences between soft water, hard water, and 
hard water that has been softened by vari- 
ous methods. If you have no hard water for 
the experiment, some can be made by add- 
ing a few grains of calcium chloride, cal- 
cium sulphate (plaster of Paris), or mag- 
nesium sulphate (Epsom salts) to a glass 
of water. 

For the experiment, set up a series of tum- 
blers—one containing soft water, a second 
containing hard water, and others contain- 
ing hard water softened with washing soda, 
TSP, and Calgon, if you have all of these. 
Add a small and equal amount of pure soap 
flakes or granules to each glass and shake 


it. You should be able to observe all the 
differences previously described. 

To witness the newest method of conquer- 
ing hard water without even bothering to 
soften it, add a little Dreft or Vel to another 
glass. These new synthetic detergents con- 
tain no soap at all, but they produce copious 
suds and clean well because they do not 
react with the hardness. 

You may determine the amount of soften- 
ing agent that must be added to any partie- 
ular hard water by means of a simple suds 
test. Prepare a standard soap solution by 
dissolving 5 grams of castile soap in 100 ml. 
of warm 80-percent alcohol and then filter- 
ing. After placing a measured amount of 
distilled water in a clean bottle, add the 
soap solution drop by drop with shaking 
between each drop. Add soap until a foam 
covers the surface of the water and remains 
for half a minute. 

Now replace the distilled water with an 
equal amount of hard water and add soap 
as before, noting the difference in the num- 
ber of drops required to produce the same 
foamy condition. Keeping the amount of 
water constant, make a series of separate 
additional tests, adding different measured 
s of the softener to the water and 
emptying and refilling the bottle for each 
trial. Always add the softener before the 
soap or the latter will react with the hard- 
ness and spoil the result. 

Your quest is ended when, on one trial, 
the amount of soap needed to form stable 
suds about equals that required for distilled 
water. The amount of softener used for this 
trial is the quantity needed for the particu- 
Jar hard water under test. 

Even extremely small amounts of iron in 
hard water may discolor clothes and plumb- 
ing fixtures. When soap is added, a pale rust- 
colored precipitate is formed. This sticks 
to cloth and turns to iron rust when exposed 
to the air. If sodium carbonate is added to 
such water, the resulting green-brown pre- 
cipitate looks much worse than the original 
brown. Actually, however, it is better—as 
you can show. 

Stir a few grains of ferrous sulphate into 
each of two glasses of water. To one, add 
a pinch of washing soda. A dirty looking 
precipitate will form. Now add a little soap 
to each glass, wash a strip of white cloth 
in each, rinse in plain water, and allow to 
dry. You will find that the strip washed in 
the glass containing the precipitate will be 
white, the other stained with rust. END 
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Laboratory Equipment 
You Can Make 


Burette Is Automatic. The home 
chemist who performs an occasional analy- 
sis can make this self-filling burette from a 
broken one provided at least 30 cc. of grad- 
uation remain. Heat the tube about 5 cc. 
above the lowest mark, rotating it in the 
Bunsen flame, and pull the ends to constrict 
the diameter to 10 mm, Scratch and break 
midway at the constriction. Cork the top. 

Rotate and heat yellow one end of an 8” 
length of 10-mm. soft-glass tube (A) and 
the cut end of the burette. Gently press to- 
gether and then pull slightly apart to thin 
the joint, With a blowpipe and the yellow 
flame, reheat a little of the joint to shrink 
the glass, Remove from the flame and blow 
gently into the open end to round the area. 
Repeat all around to remove all lumps. 

Side tubes B and C, each 7 mm. in diam- 
eter, are set into A at right angles to each 
other. B is 1” below the joint, and C is 2” 
below B, Holes to receive them are made 
by alternate heating and blowing into A 
until the bulging glass is so thin it can be 
filed off. Join the side tubes the same 
way A was joined to the burette. Heat and 
bend B %” from A, and bend C at a distance 
equal to half the diameter of the bottle plus 
2”, Finally, seal off A at a point 2” below C. 
Rubber tubing connected to D and F form 
valves, either by use of X” lengths of glass 
rod (as in the drawing) or of pinchcocks. 

To fill the burette, blow into G and open 
valve B. When the level falls back to zero, 
close B. Titration may then be carried on 
through F. With alkaline solutions, an at- 
omizer bulb used as an air pump will ex- 
clude carbon dioxide. A carbon dioxide 
absorber can also be inserted in the top of 
the burette.—Atnert C, Nuesste. 
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Sponge Swabs Test Tube. One way 
to clean test tubes quickly and thoroughly 
is with a piece of cellulose or rubber sponge 
attached to a length of stiff wire. The sponge 
should fit snugly in the test tube when it has 
absorbed maximum water. With a sharp in- 
strument work a hole lengthwise through the 
sponge, insert the wire, and bend back about 
X” at the end so it won't pull through when 
the sponge is in the tube.—H. KLEIN. 


Drafting Tools Form Seales. An 
accurate balance for weighing chemicals 
d other small amounts up to several 
ounces can be assembled quickly from a 
drafting compass, pen handle, and extension 
bar. It is sensitive enough to weigh a ciga- 
rette paper. There is so little friction that, 
when set in motion without pans, the com: 
pass will oscillate 10 minutes 

The only alterations required are tiny, al- 
most invisible notches at the bottom of the 
fork to which the compass legs are pivoted. 
These must be accurately centered and 
igned. Make them shallow at first, and 
pen if necessary. The knife-edge fulcrum 


Bm 


eo. 


Tubing Cut from Lamps. Bumed- 
out tubular incandescent bulbs make excel- 
lent large glass tubing. They can be worked 
with a Bunsen burner as readily as regular 
laboratory glass. Break the glass tip at one 
end to admit air; then file and break off 
cleanly and clear out the inside. After that 
the tubing can be broken accurately into de- 
sired lengths at file marks made to circum- 
scribe it—Ke: TH MuRRaY. 


~ 


is a piece of razor blade slightly dulled on 
a whetstone and clamped in a tin U-shim by 
the extension-bar set: Bent-wire hooks 
replace the points in the compass legs to 
suspend pans made from the bottoms of 
small cans. Counterbalance the lighter leg 
with wrappings of foil, wire, or the like. Two 
pointers to show balance fit on the pen 
handle and the knurled compass grip. 

Make a base by drilling a shoe-polish can 
and soldering on a nut, Slip the pen handle 
in the nut, assemble, and the scales are ready 
for use. For storage keep the accessories in 
the can and return the instruments to their 
case.—G. E, HarnincTon, 
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Pin Vise Holds “‘Scalpe' 
secting and examining biological specimens 
can be facilitated with an ordinary sewing 
needle held in a pin vise, such as the small 
size selling for about 15 cents and some- 
times listed as a scratch awl. Points of 
various shapes can be bent by heating the 
needle. Advantages are easy replacement 
of a corroded needle and the firm grip pro- 
vided by the knurl—ALrrep BAKER, 
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new weapon in the fight against soil erosion, 
this terracer corrects drainage outlets and 
conserves moisture. The combination plow 
and whirling screw conveyor is pulled by a 
tractor and can move 650 cubic yards of 
soil per mile, It throws it accurately to a 
tance of 20’, pulverizing it and el 
the need for harrowing and disking. 
terracer is marketed by the International 
Harvester Company. 


Oiler Curries Cattle. For the great- 
er comfort of cattle, the Farnam Company, 
of Omaha, produces the automatic currying 
and oiling equipment pictured above. A 5- 
gal. insecticide reservoir is mounted solidly 
on the frame of the device and moving 
parts are machined for leakproof action. Oil 
is distributed evenly over the brushes in the 
spring-mounted steel arch which accommo- 
dates itself to the animal’s back. 
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company welder who needed a small-batch 
concrete mixer for setting fence posts and 
equipment bases converted a salvaged auto 
wheel, a steel drum, and some pieces of 
angle iron to his purpose. The unit is light 
enough to be loaded on a truck, and it can 
be powered by the same truck through a 
belt that connects the drive pulley and a 
jacked-up rear wheel. 


Better pictures are simpler with 
the smart, competent 


KODAK REFLEX 


black-and-white... color... flash 


—quick, expert composing of subject 
with extra-bright ground-glass finder 
. . . shows image details in full pic- 
ture size 


—sharp focusing—“punchy” pictures— 
with 4-element f/3.5 twin lenses . . . 
both Lumenized (ultrahard coated) 


—fast shooting with shutter speeds up 
to 1/200. .. built-in synchronization 
for flash with accessory Kodak 
Flasholder 


See it at your Kodak dealer’s 


ane |. use gelatin 


for “pure color” 


Famed for thirty years, Wratten Filters 
use gelatin sheets with pure organic 
dyes, between two pieces of matched 
optical glass... all sealed into one 
tight unit with the new cement, butyl- 
methacrylate. 

Advantages: Colors—wide variety, each 
Precisely adjusted for its particular 


purpose. Sealing —moisture-resistant, 
prevents deterioration of filter. Strength 
—metal ring and new cement provide 
a more rugged unit than a single-glass 
filter. Optically flat glass —especially 
designed for use with quality lenses. 
Cost is moderate. Consult your near- 
est Kodak dealer. 


Eastman Kodak Co., Rochester 4, N. Y. 
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MAKERS FOR MASTER CRAFTSMEN 


‘Where is the craftsman—professional or 
amateur—who do self entitled 
to fine tools? Back in full civilian produc- 
tion, Nicholson X.F. (Extra Fine) 
Swiss Pattern Needle Files are 
reappearing in hardware and 
hobby-tool shops everywhere. 
‘They're widely regarded as tops 
in precision files; and they come 
in the handsome orange-and- 
black plastic case shown above, 
with stand-up base holding a 
dozen assorted shapes. Tiny files 
ike these need precision manu- 
facture to assure best results. De- 
mand Nicholson X.F. and get the 
finest! A popular size for the 
hobbyist is 544-inch in No. 2 cut. 


FILE FILOSOPHY, 
48 highly informative 


kinds, use, and 
illustrated pages. 


FREE BOOK, 
care of fi 


NICHOLSON 


19 Acorn St., Prov 
(Un Canada, Port 


NICHOLSON. 
BELES roses ron 
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Pulley Is Adjustable 


SePanasce halves of a new V-belt pulley, 
named the Spiralok, may be fixed at any 
desired spacing, providing an infinite range 
of variable-pitch adjustment. Spiral wedg- 
ing action locks the disks in place, without 
need of keys or setscrews. The pulleys are 
said to be especially suited for home-work- 
shop use, refrigerators and pumps, 


Tripod Needs No Locking 


AN utpnoven tripod head, which dis- 
penses with unlocking to tilt or swing a 
home-movie camera, has been introduced 
by the Eastman Kodak Company. - Once 
adjusted to balance the weight of the cam- 
era, special clutches with multiple disks of 
felt. and polished metal permit moving it 
with exceptional smoothness, according to 
the maker. The camera stays put in any 
position without locking. 


TRADE-MARK 


FLASHLIGHT BATTERIES 


pounds! Yet, 
e tiny 
in one 
light cell 
—is equal ha 
sends her flying UP 7 
Tie gasping audiences 
we TOD fect away 


new dynamic 
ackep with © 


dazzling in PEF, 
durable beyond 

ou've ever 
flashlight 


power +++ 
formance -  » durable 
any flashlight cells y 
known, 

parteries BNE Y 


‘pveready” cells.» 


NATIONAL CARBON COMPANY, INC. 
0 Kast dind Street, New York 17, 
Unt of Caton Carbide BEG an Carbon C 


EVEREAD' | 


93% 
MORE 
ENERGY 


MEANS BRIGHTER LIGHT, a 4 : 
LONGER LIFE ‘0 you, this means neacly 


twice che energy... almost two 
times longer life of bright white 
light, And it’s yours for the 


pre-war price... still only 10¢! 
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beauty 


Ever notice how Fords keep 
their “showroom complexion”? Ford's beauty 
secret is a three-way treatment... with special 
synthetic hi-gloss resin enamel... with a chemical 
rustproofing over Ford's “Lifeguard” bodies and 
exposed parts. 

@ Ford's “baked-on”’ finish dries evenly, with no “bubbling” 
or surface tension. Tests show Ford’s luster doesn’t dim 

or fog, that it lasts longer with less polishing in tropic sun, 
salt sea air, or winter ice and snow. 
© The tenacious phosphate rustproof coating under the finish 
keeps Fords safe from rust, chipping, and peeling around 
scratches and dents. No wonder Fords keep that “showroom 
complexion.” 


Theres a in your future 
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Wake up your Horsepower 


Your car wakes up, with a Casite tune-up. No more sput- 
ters, no more jerks—just a smooth surge of power. It’s 
hard to believe that anything could improve performance 
80 quickly, so easily. It’s been proved in millions of motors. 


and keep it wide awake 


Casite cleans your motor . . . speeds lubrication . . . retards 
formation of sludge and gum. A pint of Casite through the 
air intake every three months and a pint in the crankcase 
every oil change, keeps your car free-running and full of pep. 


the Guaranteed Way! 


Double-Your-Money-Back if your car doesn’t run better 
and smoother with Casite. And Casite makes this famous 
guarantee no matter what kind of motor oil you're using. 
Give it a try. Casite is sold by service stations, garages and 
car dealers everywhere. The Casite Corporation, Hastings, 
Michigan, and the Casite Division, Hastings Ltd., Toronto. 


A PINT 


75¢ 
IN CANADA 
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Big date tonight 


But car is grimy 


pe 


OA} 
I'll shine up quick 


Removes dill traffic film—restores the original 
color and lustre—quickly, easily and safely. 


N° 7 POLISH 
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Adjustable Filter Mount 


AVAILABLE in five sizes, this filter mount 
and sunshade fits camera lens barrels rang- 
ing from % to 2% inches. A rubber lock ring 
protects the lens barrel from scratching. 
The Harrison Adjustable Mount is made of 
aluminum, duralite and clock-spring steel, 
and has cutout sides for easy insertion of 
filters without fingerprint smearing. 


Cistape Speed Repairs 


BnoxeN posts, beams and handles can be 
easily repaired, and hoses or pipes can be 
quickly clamped or banded, with the new 
kit manufactured by the Punch-LoR Co., of 
Chicago. It consists of flat-strip steel clamps 
of assorted sizes and a tensioning tool that 
reaches confined places. Repairs can be 
made in a few minutes on round, square or 
oblong items that measure anywhere from 
% to 10 inches in diameter. 


Dependable 


AMERICA'S FAVORITE SPARK PLUG 
Pe 


, 


ct 


The roaring midgets are in full cry again, 
dispensing their spine tingling thrills to 
enormous crowds nightly, on race tracks " 
all over the nation. Tremendous acceleration, and keen driving skill ~ 
are their stock in trade as they race literally hub to hub. Neither 
car nor driver can falter for a split second, and that's precisely 
why dependable spark plugs are of paramount importance. The FOLLOW THE EXPERTS 
overwhelming majority of midget car pilots use dependable Ba Kea) ewe 
Champion Spark Plugs. Here is testimony by experts that 

Champions make every engine a better performing, more depend- 
able engine. Champion Spark Plug Company, Toledo 1, Ohio. 


DEPENDABLE CHAMPIONS 
FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL . . . Horry Wismer's fost sportscast every Friday night, over the ABC network 
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Meer “Calliope,” a medium 
tank, “souped-up” with a 60-rocket 
launcher developed for the U. S. 
Army Ground Forces. “Calliope” can 
perform like any other tank. Then, at 
a moment's notice, it can take a fixed 
position and let fly with a rocket 
barrage equal to 60 artillery pieces. 


“Calliope” is an all-steel model of 
the enormous strides which the 
Ground Forces have made in the field 
of mechanization. At much less 
danger to itself, one crew can per- 
form missions which would formerly 
have taken many times the number 
of men. 

Then, too, “Calliope” shows the 
interesting research and develop- 
ment being carried on by the Army. 
Any young man with any kind of 
mechanical bent will find the U. S. 
Army Ground Forces a fascinating 
workshop in which to learn skills and 
trades and give his new-found 
knowledge the practical application 
it needs. 

There are other advantages, too, 
to a Ground Forces career. Good 
pay, steady work, living essentials 
provided without charge, travel, ad- 
venture, and the thrill of doing a 
worth-while job for your country. 
Get the facts at your nearest U. S. 
a Goop J Army Recruiting Station. 


u. S. Army sa Ss TD a tb 


CHOOSE THIS “Sound Of" ond "Proudly We Hail" on your radio. 
FINE PROFESSION NOW! U. S. ARMY RECRUITING SERVICE 


op FOR YOU 


YOUR REGULAR ARMY SERVES THE NATION AND MANKIND IN WAR AND PEACE 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


NEW BELT SANDER FOR DRILL PRESS 
Does Finishing Jobs Faster, Better 


A new, simple, faster method for many surface finishing jobs on 
wood, metal, plastic and other materials has been announced by 
the OK Specialty Company of Chicago. The new finishing method 
takes the form of the OK Belt Sander, drill press attachment. 

The new sanding 


The base of the sander is bolted to a drill press table. Merely 
by moving the drill press table, the attachment can be adjusted to 
handle sanding belts from 26" to 36” in length. 

The sander takes belts from %2" to 3" in width. Two sandin, 
belts, one coarse grit and one fine grit, are furnished with ea 
attachment. The device comes assembled ready for use with any 
drill press. Most efficient performance is achieved at 3500 to 
5000 RPM. The sander stands 5" high, and the base measures 
10%” long by 3%” wide. 


Um Chewing gum may 
busy; der dust conditions 
helps to keep the throat moist— prevents “false thirst.” For these 
ns many plant owners make Wrigley's Spearmint Gum 
ble to everyone. 
You can get complete information from OK Specialty Company 
4655 N. Clark St., Chicago, Ul. 


OK Belt Sander 
Assembled, Ready for Action 
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PUMPS 


Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 


You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 
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Tubes Dress Up Lights 


Arrractive lighting effects for restau- 
rants, hotels and stores can be achieved by 
slipping colored Tenite tubing over fluores- 
cent lamps. Light is diffused by longitudinal 
prisms on the tubing’s inner wall, Because 
the tubing is transparent, little light is lost 
in transmission, and glare is said to be re- 
duced by 50 percent. Spacer splines hold 
the device on the lamp. Made by Extruded 
Plastics, Inc., of Norwalk, Conn., the tubing 
is shatterproof and comes in seven colors. 
It requires no special fixtures. 


Il Grips Like a Screw 

Woop fibers wedge themselves tightly 
into the ring-shaped grooves in this nail, 
which can also be driven through sheet 
metal. Made by the Independent Nail and 
Packing Co., of Bridgewater, Mass. the 
nails come in a variety of rustproof metals. 


“a, 


All you want in Modern Heating! 


Perfection stands at the top in providing all the things 
you want in oil heating comfort. Since 1888, 
the highest standards of engineering and 
workmanship have produced dependable 
heaters for American homes 
+++ for your better living. 


( 
Enjoy the clean, comfortable warmth of 
Modern PERFECTION Oil Heat! 


Uniform Heat—quick of advanced Perfection engi- 
radiating and circulating neering over the years. 


warmth always there, day of Blower addition of Bl 
night, when and where you No. 24 will carry heat to far 


beg corners and other rooms. 


Automatic Control— Quiet Operation a itent 
you can have fully automatic sSvane producing the quick, 
operation with an outside fiean comfort of bener living, 
fuel supply cank and Acces (2G) 00 coal to carry, mo 
pehebieve fires to build, no ashes to 
Clean Burning-soot-free, empty, no soot-streaked walls 
smoke-free, odor-free, result to clean! 


Tvanboe Model 2203 
‘Space Heater, otber sizes 


PERFECTION mat 


The World's Largest Manufacturers of 


giscasere Firclight Portable 
it Burning Appliances for the Home ‘Dadet 750 for "spot 
PERFECTION STOVE COMPANY, 7898-A PLATT AVE., CLEVELAND 4, OHIO essing saywhere 


serremaen 1947 235 


—_ 
yi GY 2th Up MW nln 


ane Ue face, 


ACTUAL Size 


IESTIOK 


1, dh Vi VARD 
ed Td] W 


am, USE VESTPOK ANY TIME 

=| and any place to whisk 

4 away “between-shaves” 

/ > stubble. Small as a mate 

folder, this scientifically 

designed, precision instrument supple- 

ments, but does not replace, a man’s 

regular razor. Can’t cut, scrape, nick or 

burn. $3.00 with 10 blades of the finest 

razor steel. At your favorite store or write 

to us direct: Vestpok Division, Ward 

Machine Co., Inc., Dept. $-9, Brockton 
64, Massachusetts. 


Needs 10 0gp waler, huh, 


MUWU0E 0% 


‘Ree. U. 8. Pat. Off, Patented & Patents Applied For, 
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| Tripod Has an Elevator 


Hene’s a tripod on which you can adjust 
the height of the camera without fiddling 
with the tripod legs. The secret is a central 
column that can be raised or lowered with 
a fold-away crank handle. A nonslip, set- 
screw brake locks it into place. Called the 
Quick ator Tripod, the device has 
a maximum elevation of from 15 to 17 
inches, according to the model. It is made 
by Quick-Set, Inc., of Chicago. 


Guard Shields Outlets 


Parents of small children may be in- 
terested in the Save-A-Shock electric outlet 
guard. It fits over a wall outlet so that 
nothing can be pushed into it nor the plug 

| pulled out. The plastic guard can be in- 
| stalled in less than a minute. 


The cross-section obove shows the “Markfinder” principle. 
Light passing through ground gloss (A) and the reticle (A’) 
is reflected by mirrors (B) and (C) ond it projected into the 
field of view through distortionless doublet finder objective 
(0). You see the picture area outlined with a white lin 


Only Argus 21 has “Markfinder”—Photog- 
raphy's newest camera sight incorporating 
war-born gunsight secrets. 

“Markfinder” consists of one doublet lens, 
one single lens and two mirrors. It shows you 
@ center cross-mark and a guideline frame 
projected right on your subject. You can't 
mis 

Aiming with “Markfinder” is quicker. Fol- 


Added Argus Features 


© F.3.5 Anostigmot, cooted 
‘exceptionally true color. 
© Double exposure guard. 
© Accurate shutter speeds from 1/10 to 1/200. 
© New, built-in flosh synchronization. 
Removable lens for use on enlarger 
© Automatic film stop .:. PLUS. 
new, exclusive “Markfinder” 


Int corrected for 


aia 


olwoys the some whatever your eye position, 


lowing action is smoother—more accurate. 
And—you always get exactly what you see. 
‘That means ever-improved composition, a 
critical factor when you use color. 

For a real photo treat, ask your dealer to 
show you Argus 21 with “Markfinder” today. 
You'll admit there's never been anything 
like it for speed, simplicity, accuracy. 


ARGUS, INCORPORATED © ANN ARBOR, MICH. 


FASTER! “Markfinder's" center 
crossmark lines up subject fast 
cond keeps you with it for better 
ection shots } 


MORE! — You see more with 
‘Morkfinder”’, because area cov 
ered is 25% more than oppears 


fon film. Improves composition 


EXACTLY! You see exactly 
what your lens sees when you 
use Model 21 with ”Markfinder", 
s0 you know you olways get it 


Only Argus has “Markfinder” 
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QUALITY TOOLS ARE 
A coop BUY NOW 


Great volume enables Plomb to give 
you higher quality tools—at prices 
close to pre-war levels, That's why it 
will pay you to buy the tools you 
need now—to make your set complete 
and up-to-date. Get them from your 
Plomb dealer today. Write for catalog 
to Plomb Tool Company. 22571 Santa 
Fe Avenue, Los Angeles 54, California: 


Pp 7 — 
>? PLVMB 
treamtined 


~"“TIILS 
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| and removal of air 


eo 


Quick Disconnect Unit 


Tuese little gadgets speed the installation 
aft engines. Called 
Purdy Quick Disconnects, they replace clev- 
is pins, bolts, nuts and locking wire. A 
slight twist opens or closes the locking col- 
lar. Distributed by Durham Aircraft Serv- 


| ice, they have CAA acceptance for use on 


civilian planes. 


Portable Oscilloscope 
BLAS new portable oscilloscope ig 


to be the first three-inch type to meet lal 
oratory accuracy requirements. Incorporat- 
ing many advantages of expensive research 
instruments, it is designed for detailed ob- 
servation and accurate measurement of the 
extremely short, sharp-fronted pulses pro- 
duced by television circuits, ignition sys- 
tems, pulse generators and the like. The 
unit shown, model WO-79A, weighs 42 Ib. 


af MO 


Have you ever checked the 
Heat Range of your Spark Plugs? 


TPE BEAT range of 2 spark plug can be 
varied through such design factors as 
Tength of firing tip, insulator material, vol- 
ume distribution in the firing end of the 
plug and material used in electrodes. Make 
sure your spark plugs are of the correct 
heat range for your engine. Auto-Lite spark 
pigs operate, for any throttle range and 
load. Spark Plugs of correct heat range and 


a “Plug-Chek” at regular intervals using the 
Auto-Lite “Plug-Chek” Kit, will help stop 
power loss, gas waste and spark plug trouble. 
Mail the coupon today for the Auto-Lite 

| “Plug-Chek” Kit which quickly helps you find 
spark plugs that are causing trouble or are 
of incorrect heat range. All you do is match 
plugs with pictures on the “Plug-Chek” Indi- 

cator—each example refers to 

a page in the “Plug-Chek” 

Data Book that shows you 

what needs to be done. 


COLDER PLUGS 


| THE ELECTRIC AUTO-LITE COMPANY, Department PS4, Toledo 1, Ohio 
| ele ale sesh mer 
— 

1 Address 

! City. 


fe c. de of 
iong_ periods 
hot plug to prevent 


The plug 


‘specified is of the proper heat 
fondle all’ requirem« 

driving ‘conditions. wh 
rearonably good condition. 


othe car ie 


| earns 
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Ta-pat-co Brings You 


IT TOOK 
TA-PAT-CO 


“KNOW-HOW” 


—to bring you this handsome, all wool, 
full-cut sports shirt with roomy man-size 
pockets. The soft, comfortable collar is 
worn open or snugged down. See it in 
your favorite color at your sporting 
goods store — you'll agree it’s every incl 
a man’s shirt 
It took Ta-pat-co know-how to design this 
hunting coat, with full width game 
pocket, and quick easy access for remov- 
ing game, cleaning and airing the blood 
proofed lining. Pockets galore—fap-pro- 
tected shell loops—special water proofing 
across shoulders, cut bi-swing for freedom 
of action, 


New Ta-pat-co Game Bag 


one big pocket across the back 
holds your limit—cwo roomy 
flap covered side pockets hold 

shells, lunch, etc. Wide comfor 
ble adjuscable shoulder straps 
evenly distribute the weight. 
steners on back pocket 
front hold the bulk 
Seger make ie he tonaly, Tonge 
‘and shag resistant—it slips easily 
through the brush. You can't 
fe for field shooting oF 

ing. See it at your dealers. 


Senin it 


Det the answers to these and 
Rundreds of other questions 
that meke outdoor sports 

snd successful. Pric 
sd — be sure to. get 
your copy—send 10c in cain or 
‘amps now 10 — 


THE AMERICAN PAD & TEXTILE CO. 
Greenfield, Ohio 


Dept. 
CANADIAN. BRANCH — CHATHAM, ONTARIO 
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Here's a great new bike 
trailer that's built to last, 
‘What's more, the extra: 
light, excra-strong 
WHIZZER “Station 
Wagon” fits any 
Fullswivel hitch. Quickly 
attached and detached 
++. makes an ideal hand 
‘care around the yard and 
for shopping in stores. 
(Carries bulky loads easily, 


“STATION 
safely 


WAGON” 
affect b: 


of bike. For low-con 
DOUBLES YOUR Byiimeemrenicy 
BIKE'S 


and groceries . . » paper 
USEFULNESS 


routes... personal 
shopping—get a WHIZ, 
ZER. “Station Wagon’ 
today! Ideal for week-end 
trips and summer cam} 

ing. Comes in knock- 
dowa package form. 


See your local bike dealer or order from 


WHIZZER MOTOR SALES CO. 


PONTIAC, MICHIGAN 


fength, prompt shipmenta 
to other knives, ‘Send 
ioe Tor ‘Catalog. 


WOODWORKERS TOOL WORKS 


QUINCY & JEFFERSON 


V="TORNADO 


GAS TORCH 
The Modern Way of Soldering 


{Ideal for hard and soft soldering. Will heat 
Quickly: solder will Sow freely and smoothly. 
No compressed air required. Self-adjusting 
Safe. Economical. Can be used for annealing 

ind bending metal parts. Gener- 
‘of 1700 F. Simply connect to 


with three tips, (6%. 
ocinds Git torch No, 110—Compiete with 2 tips, tor 
sural Gas or Bottled Gas; with 3 tips for Manufactured 

jas. $2.95 per set, See your dealer or order direct. Send 

check or money order—post paid 


| Robco Corporation, 204 E. 44th Street, New York 17,N. Y. 


This year not alone do we offer you the 32-page full color catalog, 
but we have provided a Sound Effects Record as well so you can HEAR 
LIONEL Trains whistle, and thrill to the excitement of LIONEL model 
railroading. The new LIONELs are simply out of 
this world. See them! Hear them! 


For 25¢ we'll send you the 32-page full color catalog, the 
sound effects record with narration by Bill Stern, fomous 
Sports Commentator, also a 32-poge "FUN With LIONEL” 
book, @ RR. Guide Wall Chort, and on ideo! layout Blue 


s 


Sox Na 49, Maden Severe Satin, New York 12,5. ¥ 
ed ie ofr checked below. Com F 
dio, offer of Calon, Sound hee Record For Book, 
Wet! Chor, ond ideal Layout for 35. 
1 enclose 25e 1 enclose Ye 
for Special Ofer fer catalog only 
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Ue How HOOVER 


Tho Hoover name on the new Hoover Motors Is your as- 
surance of the finest in fractios 

The new Hoover Motors are 
electrical engineering skill 
Produced more than 6 mil 


FEATURES OF THE HOOVER MOTOR 


‘more than 900% full load starting torque 


Capacitor start 
with minimum current flow. 
No vibration or shift”. . 

[S dive sod ssounting sid 
Low temperature... clectrical and mechanical 
{er temteratare opecntion Veatlated opea type. 40" Cr Rise. 
Lominated steel rotor... carefully ground and balanced for 

‘maximum efficiency. 
casavren tng robo 


al feet, carefully machined 
pre 


. built for trouble-free operation. 
High-grade belt “sealed against dust and grit, 
tite Saoeth performance aud long wear. 

Rotation ... clock of counterclockwise. 


POPULAR USES OF HOOVER MOTORS 


Lathes... = Sig saws. 3) 


Bench sows... SP 


Drill presses... 
Sender... QP Phoer... A 
Hobby shops Garage tools 


THE HOOVER COMPANY 
Hectric Motor Division, North Canton, Ohio 
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L d 
“Squeeze” Bottle Opener 


Derantic from the “pry” principle of 
getting caps off bottles, the Eagle Lock Co., 
of Chicago, has devised an opener that fits 
down over a cap and levers it off when 
pressure is applied to upright handles. The 
opener grips the cap until shaken free. 


ee 
Ms 
— 


Laminated-Plastie Body 


A one-piece body section of laminated 
plastic has recently replaced the original 
all-steel frame of the “Autoette,” an electric 
runabout used in industrial plants during 
the war and later converted for personal 
use. The body, constructed of Fiberglas 
and Laminac resin, is molded into its curved 
shape over an inexpensive form, 


You change Udi tre a 
fiok with the modem 


Gillette 


ONE-PIECE RAZOR 


HAVING is mighty quick and 
easy when you use a modern 
Gillette One - Piece Razor. 
There's nothing 1 take apart 
Bale together. You change 
es in fig time, Twist - 
razor opens. Twist a aia 
your blade's locke: 
position, For cleaning both. 
razor and blade just loosen 
the holder, rinseand shake. 


Enjoy utmost shaving 
comfortand convenience. 
Get a superb Gillecte* 
Aristocrat or Gillette 
Milord One-Piece 
Razor. They're the 
finest shaving instru- 
ments money can buy! 
Gillette Safety Razor Co. 

Boston 6, Mass. 


(ete Ara Sc Paar, wold le 
ee erry erga 


Gatste ters One ed pla 
Eas pated et, $2050 Sian netomat iis 


look,” feel" bev"ese Gillette Blue Blades iit/sitix 
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Put Skill In Your Hands 
with STANLEY CHISELS 


© A few cents extra for Stanley quality in chisels 
is the biggest tool bargain you can buy. It gives 
you a blade forged from the finest high carbon 
chisel steel. Keen cutting edge even after many 
sharpenings . . . all the way back to the shank. The 
whole blade is heat treated and tempered to hold 
a keen edge. Individually tested for temper. Avail- 
able in a wide variety of types, with hickory han- 
dies leather capped or with composition handles. 
‘They're a lot of chisel for the money. 


Two books that increase 


your pleasure in tools 
‘The frst one's free... “The Joy of Accom- 
plishment," an introduction to tote with 
Inany helpful suggestions. The other, the 
famous Stanley textbook, “How To Work 
with Tools and: Wood,”” clothbound and 
Dlentifully” illustrated,” costs just” $1.00. 


STANLEY] |THE TOOL 80x OF THE WORLD 


Stanley Tools, 297 Elm St. 
Please send by 


a 


New Britain, Conn. 


O iss, age book: “tiow To Work with Tools and 
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Writes on 
Watches 


Glosswore 


costume 
Seweiry 


Tools 
Leather 
Plastics 


Engrove yo 
designs . . . place perman 
morks on anything 

tool. Carves wood ond lin 
boord and bolsa, tools 


ther. Just plug 
jin on any 110 volt AC line. 
No home shop is complete 
without « Burgess Vibro-Tool. 


See your 
information. 

DELUXE KIT 
Vibra-Tool complete with, 22 
‘ottochments in i. 
ished wood chests. 7731630 


BURGESS BATTERY COMPANY 
HANDICRAFT DIVISION 
LAKE ZURICH, ILUNOIS 


$$$$ if trainedin PTT4 
welding 


For write for 


# 


BP oe iba Ahhh 


Get an Electric 
SOLDERING IRON FR EE 
and assemble your own... 


Fe Magi- 
Me Klips 
ees Kit 


same MAG 


'S Radio & Electronic Experimenter's 


we sell ready mesembled Tor 


2 
a Enocked-down form with full instruction for a8- 
sembly. it ts pow offered at the mew fo ~ $19.75 
SSmpitie with an Ungat seein’ Golaering “Xiob ideal for 
irihe jour unassembled: MAGI-RLIPS, Kit 

‘Send for your copy of FREE booklet “iecironics Made Rasy.” 


DEER & TAYLOR COMPANY 
Dept. M, 1340 Milvia St. Berkeley 9, California 


N EW! EASIER, FASTER, 


STRONGER OUTDOOR PROJECTS 
JS. 


No. 69 


me 60 $4480 i 


~_ 


Light in welght, conventent and Randy, this tmproved 
arllhaa'a spect’ alignine grip that snakes straight 
Grins atural. Backed by 9 years af electric 

Ianutacturing,-produced in great quantities by modera 
Pi s a4 drill buy. For every day 


Pele, ie oe, A 
sire 


CascopHe® 


with Easi-Bild’ Patterns and 
CASCOPHEN Resin Glue 


“Easi-Bild Full-Size Patterns” take the mystery 
out of making things. 


the pattern on the wood, saw it out 
together. There are 94 projects for 
furniture, toys, gifts, buildings, home needs. 


Duat Tat Pipe Extension] 
FOR YOUR CAR. 

DEEP TONE, $2 98 
PRODUCED BY 214 IN. OUTLETS| 


Chrome Plated -- Fits All Cars 
Postage Free on Money Order, Check or Cash 
rar, reno, LYONS PRODUCTS Co, 2319 Ridley Or. ces Angels 16, Ca 


And the designers of Easi-Bild Patterns rec- 
ommend CASCOPHEN Resorcin Resin Glue for 
assembly of all outdoor projects, CASCOPHEN 
makes permanent waterproof, heatproof, mold- 
proof bonds. The only completely durable glue 
7 for home use! 

Portable Paint Sprayers prove it yoursett, see how easy it isto make 

c better projects this new way. Start with the 
“Project of the Month,” No. 32 Lawn Chair, 
shown above. Mail this coupon now! 


Projects. 


State. 


1 
1 
1 
1 
~~ allies: 
1 
1 
za | 


Casein Company of America 


(Division of The Borden Company) 
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Lever Locks Vise 


Kwee action closes and locks a lever-type 
, leaving hands free for adjusting ma- 
Produced by P. A. Fleury & Sons, 


vi 
teri 


of Baltimore, Md., the vise is capable of 
holding stock up to 10 inches. 


Ye 


Plastic Guards Metals 


A stnuppase, plastic coating—the kind 
used during the war to protect machinery 
during shipment overseas—is- helping metal 
industries to prevent corrosion. Brushed or 
sprayed on a surface, the coating dries 
quickly to a rubbery film that peels off 
easily. Developed by Eronel Industries, of 
Los Angeles, Calif., the protective finish 
resists abrasion, alkalies, acids and all at- 
mospheric temperatures. 


PRECISION | 
DRILL PRESS 


OPERATIONS 
70 YOUR SHOPS 


WORK RANGE 


with Gale. DRILL PRESSES. 
ATLOWER PRICES / 


Now you can equip for the most productive 
winter you've ever had in your shop! Atlas drill 
presses are again available at your distributors — 
at prices near pre-war levels! 

Give You 
Work 

Here are some of the operations you can handle 
easily and quickly with any Adas drill press and 
its low cost accessories: precision drilling, tapping, 
reaming, and routing in metal and plastics; mortise 
and tenon joints for tables, chairs, doors, book- 
cases, cabinets, storm windows, screens; inlaying 
carving, dovetailing, shaping, and drum sanding — 
all important additions to the practical “capacity” 
of any shop. 


Gils, ar001 ream Gan 


BENCH MODEL 
12%" — $53.50" 
15” — $65.00" 


FLOOR MODEL i , 
15" — $75.00° | 


Industrial Precision for Your Home Shop 


From its finely balanced pulleys to its solid base 
an Atlas drill press is built to give you rigidity, 
smoothness, and life-time accuracy. Head, column, 
table and base are extra heavy. Precision-ground 
table tilts 90° right or left, The exclusive Atlas 
“floating-drive” spindle design —with deep- 
grooved ball bearings — keeps the precision 
ground spindle accurately aligned for smooth 
operation. Ask your Atlas distributor to show you 
the bench and floor types in his display room, or 
send for latest literature, Atlas Press Co, 955 N. 
Pitcher St, Kalamazoo 13D, Mich. 


* Prices, less motor, F.0.B. Kalamazoo, 


om 
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Now! tests prove- 


BRIGHT. 


BATTERIES." 
give more 


bright High 
longer 


Here is your proof! 


These results of vital service tests* prove that 
Bright Star batteries give you more bright light 
longer than two other leading brands tested. 
Insist on the best—it’s Bright Star by test! 


"Chart based om laboratory tests conducted 
in accordance with government standards. 


Ask for popular Bright Star model batteries. 


BRIGHT STAR BATTERY CO., CLIFTON, N. J. 
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Fill Holes, cracks, dents, go 


@ HARDEN FASTER 
© SHRINK LESS 


Duratte Wood Dough wil rough 


Quly 280 for Wo 
Bonk ond interentingbwoklit. Wete 


WEBB PRODUCTS Co. 
232 South Street, San Berni 
fr Wedd Company + 


MUFFLERS 


STEELS and ALUMINUMS 
with a motorboat tone 
so 


SANDEE MUFFLER CO. 


7523 S. WESTERN AVE, LOS ANGELES 44, CALIF. 


Save Time and Money 
with this Press 


Ten-ton press, ideal for all 
kinds of pressing, separating, 


‘work up to 18 inches wide and 
11% inches high. Roller-bearing 
rom for long life. Send for free 
bulletin showing press and 
wide variety of accessories. 


UT-10A Press f.0.b. factory $28.25 
DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


in your own woodworking shop — with Delta-made 


Homecraft® Power Tools 


A whole new world of fun and healthful relaxa- 
tion opens up when you follow this fascinating 
hobby. And now your deuler has popular-priced 
Homecraft Power Tools that bring this b 
thin easy reach, 
Homecraft tools are a product of Delta—maker 
of Delta Power Tools and Delta Machine Tools, 
Jong famous for safety, accuracy, and ei alee 
ability in schools, factories, 


and home shops, 

Made expressly for the hob- 
byist, Homecrafe Power Tools 
take the work our of wood- 


(@ meena) 
POWER TOOLS 


General Soles Office — Chicoge 2, Minels 


working. They make it possible — even for the 
beginner — ro turn out attractive, useful projects 
and do it quickly and easily, With these sturdy 
tools in your shop, you can make toys, small pieces 


of furniture, and many other things you're proud 


to use and share, Fun for the whole family, 
He'll be 
glad to advise you on starting or improving your 
shop. Inspect the tools he has 
on disp wotice how 
much you get for your money 
when you buy Homecraft 


Do it today. 


Visic your Homecraft dealer now 


Power Tools, 


New Catalog 


Big 32-page catalog 
shows all Homecraft 
Power Tools and acces- 
sories. Send 10° in coin 
or stamps tocover mail- 
ing and hand! 
“Happiness Herald, 
lustrated guide to wood- 
working, sent free. 


For.ta MANUFACTURING DIVISION 
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Armory for the Air Age 


Wire a huge roof to permit helicopter 
operations and a thick concrete drill floor 
covering an underground base for troops and 
equipment, the building pictured above has 


185-Ton Milling Machine 


Warne for a new car? This gigantic ma- 
chine, believed the largest of its kind in the 
auto industry, may help you to get one 
quicker. A two-head milling machine, it 
weighs 370,000 Ib., has a 38-foot bed and 
an 18-foot table, and requires 178 hp. for its 
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been proposed as a model for National Guard 
armories. Designed by James C. Mackenzie, 
New York architect, to meet modern military 
needs, the massive, air-conditioned structure 
would also serve as an air-raid shelter—or, 
in peacetime, a community center. 


operation. Five flatcars were used to carry 
it to Detroit for installation at the die and 
machine plant of the Fisher Body Division 
of General Motors, and 300 cubic feet of 
cement went into its foundations. Here it is 
pictured just as a tremendous die for form- 
ing automobile parts is lowered into position 
on the machine bed. 


HARLEY- 
DAVIDSON 


No wonder motorcycling is the fa- 
vorite sport of so many fun-loving, 
vigorous, red-blooded young men 
and women! There’s a thrill to rid- 
ing a new 1947 Harley-Davidson 
that beats anything else on wheels. 
Owners have grand times — they 
belong to clubs—make new friends 
— compete in endurance runs, race 
meets and hillelimbs, They get out 
on the open road and tour the 
country — even tour other lands. 
Don't merely wish for good times 
42 can roll up so many 
pleasure-filled miles on your own 
Harley-Davidson! Get set for the 
happiest evenings, weekends and 
vacations of your life — see your 
Harley-Davidson dealer NOW — 
and mail the OF 


— when y 


coupon today. 


LEY-DAVIDSON MOTOR CO. 
tment PS, Milwaukee 1, Wisconsin 
vend free copy of 24-po% 


Pi 
filled with motorcycle ection 
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Pf 
Jow-cost furnace 
asst 

struction 
ie sasy 10 


Se 8 CooLED 


“For the shooter weho buys a Generating sets to 36,000 wotts. Power units 10 62H, By 


‘rifle for more than sport” 
a brand new rifle—a 
sturdy, dependal 


-power 
bolt action * 30-30" carbine 
sitting at an astonish 
. Built for years of 

hardest Kind of all-tound very. 
ice it flea long-flt need for 

well-built rifle. 
Savack, Aiais GORPORATION 


CHTCOPER FALLS MASS. | 


SAVE MONEY 


build your own 
SMITH COMPRESSOR 


pe 
Foray” guna, sandblasting 
fast” ofder’ ‘the Smith 


STEVENS Bolt Action Cal. .30-.30 | 
Carbine Type Repeating Rifle 
iR—Chambered 


GORDON SMITH & CO., Inc. 
TODAY! .405 College Street Bowling Green, Ky. 


MAGAZINE—Detachable S-cartridge clip. One cartridge tn 


‘chamber t-ahot capaci 


What holds with 
firmness, “peel 
with ease; 

What mounts rare 
stamps from Celebes? 


STAMP HINGES “| 
At Stationery Departments Everywhere - 
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U. S. GOVERNMENT SURPLUS 


TRIPODS 


rong Wooden Tripods with adjust~ 
ble leer’ Sit foot extension. Used 


Government ‘for engineers levels 
frapita Cag be ed tor 
‘Telescopes 


Valve 
24.50 


; $495 
WHEATSTONE BRIDGES 
spent, sgn iy. Themen. Lovet 


os Balada Fair SPECIAL $49.50 
Engineers All Metal Army Type Hand-Sighting 


gi ee 


$2.00. "arcision 


quaury 


PUBLIC SPORT SHOPS 
13S. 16th St., Phila. 2, Pa. 


No COD’s 


SMALL PRECISION LATHE 


. WITH AUTOMATIC FEED 
10 VOLT A.C moTOR 


ion work 
"is exsentiol 
‘ond. toolt. 


masconcroveon unser rarce S6QZ5 


, BEPOST. SALAM C..8. 
[A.G. Motor included. Without Xt 
Write For Free Pamphlet. Dealer Ines 
‘is ans Lc 
"op ay 3a 


SCREWDRIVE 


's the handiest Screwdriver ever, 
poy The perfect tool for all-pur 
pose home or shop use. Four differ- 

ent sizes in f-contained unit. # 
4-in-1 Screwdriver varies from 
standard 6 in. length to thumb- 

size for precision work. So, 

cleverly made the screw part 
of 1 size acts as handle grip 
for the other. So compact, 
it can be carried in vest 
pocket. Guaranteed to 
perform perfectly, or 
your money returned. 


ONLY ese 


98° 


[Made of Solid 
‘Brass withHardened 
Tool Stee! Blade! 
‘Takes up minimum space! Saves 
time! Offers typeand: 

driver for virtually eve 


POSTPAID /ff splendid sift... Order yours today. 
iatthis / f/ caarTsMan SALES CO., Dept. P53, 
824 Wenocxwon bivas! Cntcage 7; 


Oke.” Rosh tsinel Screwdriver 


AMAZING NEW 
MAGNETIC SAW 


READY for PROMPT DELIVERY! 


wortp's 
‘SAFEST 
SAW! 


‘MODEL 2000 
ONLY 


$175° 


Se enn 


No Motor Needed . . . Just Plug In! Portable 
Safe! Cuts Clean, Smooth . . . Needs No Sanding! 


This new, remarkable, patented mag 
for, nio‘sears. ne oiling). dust piu Witt Symeno is 
{nto any" 0 or 60 cycle. A.C. 110-13 
It utlet—and saw! Portable. Use 
i itch 


iySeveratmall chi 


Specially nated table top with is? 
fons sectional engraved ne to at 
Sint in acewrate cut fe raged 
yer tool is, NOT for ordinary 
cutting ‘but, is unsurpassed 
Ihirieate, faney scroll work" Noth 
tine like it Get yours quickly. Order 
bow, ‘Limited supply. Prompt ship= 


‘ORDER ON 10 DAYS’ TRIAL! 


Rxpress charges collect or Parcel Po 
xpress, for which 1 ene 


oun 8 
1 enclose no money—send FIUEE SYNCRO CIRCULAR, 
WRITE NAME, ADDRESS ON MARGIN BELOW! H 


goog 
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Abvegieg, PATENTED INTERIOR 
Warm Morning 


COAL HEATER 


© Look inside 
then you'll see the 
difference. WARM 
MORNING is the 
heater with exch 
sive, patented in- 
terior construction 
that results in abun- 
dant heat atlow cost. 

Heats all day and night without 
refueling. Holds fire several days on 
closed draft. Burns any kind of coal, 
coke or briquets. Start a fire but once 
a year. Four models, 60 to 200-Ib. 
coal capacity. Sold ‘by Furniture, 
Hardware, Appliance, Lumber and Coal d 
throughout the nation. 


Get This BIG BOOK 
‘of HOMES PLANS 


© A beautiful 16- 
page book in 
colors contain 
ing floor plans 
and elevations for 12 dis- 
tinctive, low-cost homes 
designed by nationally 
known architect. A regular 
50c book for only 25c. Send 
fa quarter for your copy... 
NOW! om 


LOCKE STOVE Co. 
pt. M, 114 West 11th St, Kansas City 6, Ma, 


‘A GOLD MINE of INFORMATION on NEWEST 
EQUIPMENT, TOOLS for HOME CRAFTSMEN & MECHANICS 
If you work in metals, wood, plastics or glass you need tt 
Giant NEW Book of equipment, tools, parts and material 
including dozens of hard-to-get items you can't find in stores. 
‘Many things you must have for your home hobby or shop. 
A WAREHOUSE OF THINGS 
YOU NEED AND WANT 


Mone PLEASURE. 
"wont PROFIT n° 


Bench 
ewowe cearts | Beach. 
Fetephone System: Tool Chest; Mode 
“Pin Money 
fun and prohe) SEMB MAI 
1 HOME REPAIRS. “ie 


Roinaed on Ret order 


WARNER ELECTRIC CO., Dept. N-21 
3512 JARVIS AVENUE, CHICAGO 26, ILLINOIS | 


NENY 


PRESTO-FLEX 


NOW! For Only ‘5% You 


can have an Amazing New 


FLEXIBLE SHAFT TOOL, 


Grinds, Polishes, Sharpens, Cleans, Mills, Carves, 
Engraves, Etches on Metal, Wood, Glass, and Plastic 


Now you can turn your old motor, drill press, ot electric 
Gril into a Flexible Shaft Tool, Amiating new Presto-flex 
iStest' addition to the Foredom flexible shaft. family: 
Simply attach to You oF Motor, 
Preston fexbie 
Ean't Feach with any other tool. "Handy. ‘36 
y $5.05 completel Order NOW. 
“SEND NO MONEY =————— 
a cai eas amas an aire | 


inces you 
‘overall 


FOREDOM ELECTRIC CO. vept. Airy 


Monvlecturers of Flexible Shaft Equipment for Home 
‘ond Industry For @ Quorter Century. 


27 PARK PLACE * NEW YORK 7,N. Y. 


FST! RUST! RUST! 


WHAT a headache! Here's the answer! A new liquid 
RUST REMOVER—auickly dissolves rust on iron or 
Heel, hardware, machinery, ete, NO RUBBING or hard 
work. Brush, swab, spray or dip. Put ON—let 
SET—wipe of RUST GONE! On sale at 
all Sears Retail Stores in HARDWARE / 
DEPTS. 0c and $1.00 in Mid-West (slightly (1 
higher elsewhere). Valuable manual of rust [4 
control FREE with each bottle. 


A 


Liquid, RUST 
REMOVER 


CORODEX 


Hand and power grinders to fit 
oll needs. Sold ot leading hard- 
wore stores, 

LUTHER GRINDER & TOOL CO. 
‘Sheboygan, Wis. 


‘STOP YELLING “HOLD THAT 
TIGER", AND HURRY WITH 


we WELDWOOD GLUE 


When you want to fix things fast . . . remember 
Weldwood Glue, It’s quick to mix... easy to use... 
tremendously strong... stain-free.. .rot-proof.. 
and permanent, At hardware stores, lumber yards, 
chain stores. 


WELDWOOD 


PLASTIC RESIN 


WATERPROOF GLUE 


wire 
‘oni Se In ota ‘as 
YATES MFG. 


CODE SPEED: ae 


Handsaw Retoother 


Accuirate—positive—easy to 


With FOLEY 


You don't even re- 


QUICKLY PAYS FOR ITSELF! 
Ratton oh tose net een 
“rinse Hobort" Electric 

See Welder and they pold 
oF sheit monthly eorninoss 


MULTI-RANGE CONTROL . . . 


REMOTE CONTROL... 


will save you time ond enable 
You fo work faster, ond turn out 
Imate profitable jobs each dey, 


BUILD YOUR OWN. 


Fingle phose AC arc welder, 


BE AN EXPERT WELDER. 


HOBART BROTHERS O., BOX, P.97, TROY, OHIO 
plecte send me intormation on 


7) Build Your Own, 
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RADIC BARGAINS! 
SAVE AT NEWARK 


TELEGRAPH KEY 


“oes THE COLD,” 
20F stow IN 7 


KEEP WARM—SAVE FUEL 


Don't put up with dangerous, drafty zones in 
your home when it’s so easy and i 


Keeps cold out, keeps heat 
shuts out dust and dirt, too! Mortite adheres 
to any clean, dry surface. No tools, no tacking 
needed. Anyone can apply it 


3 Sizes: 29¢- 98c- $1.25 6B 


BY INSTALLING MY OWN 
DELTA OIL BURNER” 


sirt 1 soved $150.00 when | installed 
‘my Delta Oil Burner mysell In a few hours. I g 
thopped around but couldn't 


MADE BY THE WORLD'S LARGEST 
MANUFACTURER OF OIL BURNERS 


ih he 

—-PASTE COUPON ON PENNY POSTCARD-—7 
1) DELTA HEATING CORPORATION I 
185-07 Northern Bivd., Jackson Heights, New York City 
lease send FREE Color Brochure ond full information bout 
Delta Heating products. 


NAME. 


i 
ily 
‘ou 


TENSION SCHOOL OF 


MM /Zece MILLING ATTACHMENT 
ae 


$6. Can be finished on 7 
Complete working draw 


Bail" bexes,“apot face, aril spaced 
froles, bore, etc, on your lathe with 
hie "precision attachment. Tt han a 
Tisiofied table arise whlch swivels 

for angular milling. a gear cutting 


Buture and diviging ‘centers, 


he et 


MACHINE AND 
TADENmvenrean 


= 


no. 78 ¥ACTO 
COMPLETE 
CARVING SET 


gg NEW! 


Here's everything you need for a super-slick job, 
from toothpicks to totem poles. Super-sharp blades, 
firm-grip handles for light and heavy work. Ideal for 
wood, linoleum, plastics, etc. Contains: 6 different 
gouges, 4 routers, 2 punches, 6 regular blades, 2 
three-inch blades, one No, | knife, one No. 5 knife. 
On wooden block, complete. only $5.00 
Other X-acto Knives, Blades, Tools and Sets, $0¢ to $50 
Prices slightly higher in Canada 
At hobby, gift, hardware and department stores 


X-acto Crescent Prod. Co., Inc.. 440—4th Ave., N.Y. 16 
InCanada: HandicraftTools,Ltd.,Hermant Bldg.,Toronto 


FINE TOOLS 
WEEO I 
FINE OIL; 


soLo 


EVERYWHERE 


NOW TRY 
“LDountleas 


SWEEPING 


Reduce Germ 
Laden Dust 


Eliminate 
Sweeping Compound 


Dustless brushes used with Arbitrin sweep- 
ing fluid eliminate up to 9796 of germ 
laden dust and reduce sweeping costs 
20%. Arbitrin fluid, poured into a metal 
reservoir in the brush back, filters through 
the tufts and keeps dust down as you 
sweep. Dustless brushes are used in thou- 
sands of schools, factories, offices, stores, 
and institutions. There is‘ Dustless brush 
to fit your needs. Write for sizes, styles 
and prices today. 
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HERE'S WHY! A | pam CROSMAN Sitat RIFLE 


Whizzer Bike Motor \ 
kes sou 125 taites | ce © Most Amaring Gun Ever Invented for 


RIDE IT... Bee Target and Small Game Shooting 


aa gallon of gast | Beteeipteneirlatipeesyd 
Hes precision - engi aonb 
neered! Fitsany man’s ‘odor or resol. Requires no Geoniag 
balloon tire bike! 


w or wre rock 
Complete with all 
attachments neces- 
sary to motorize your 
bike! See your local 
Whi ! 

= 


CROSMAN ARMS CO., INC. information, 


ci 
98 HENRIETTA ST, ROCHESTER 7, N. ¥ 


The BETTER Ammunition for ALL 177 
and_22 caliber Air Pistols and Riles, RR 


177 cal... $250 per W (lg 
ay dedi rr nh 
CROSMAN ARMS CO. HENRIETTA ST.. ROCHES' 


SHOP EQUIPMENT 


Sardine ialeavcrrosan 
age oe are Pvc ey 
PSS tea eas 
pee | : Sno Ob gue ealy St 
1 enclose $99,97, which incl ¥~ hop . Bauipn tae 
{on ms, 68 ed aa | Hoots made by the’ beget 
re aes Seer | Sesleri tate 
tools listed in this: book, 
aus 

Degg! 


CENTER TOOL CO., 153 Centre St, Dept. BD. M. Y. C13 


ohm impedance Heod Phones, 
rd Signa Corps specs, Extremely tn 
rei tonly 3 on). With Sig. He con 
site snd! eor'cashons: very One 
No. I7A31, Speciol Per P $2.49 
Plus 25 each for Postooe. 


Burstein-Applebee Co, 1012 McGee, Kansos City 6, Mo. 


MACHINE SAW FILING wth 
the Foley Automate Saw Sler 
in the modern way to recond!- 
tion saws, Anyone can do the 
‘work--no experience needed. 
no eyestrain. in spare 
time. Foley-fiied saws clit #0 
fsmooth nd. fast, they” will 
Advertine for You. Being you 
ew customers uid a steady 
Fepeat cash business, 

‘The Foley is the ONLY ma- 


chine that ties althand 


‘Sharpens round 

3/34 te 1/4) 

to 11” Tong, Grinds 
“fifterent, point 


Send for FREE PLAN Welded Desi 


Yassin. Send 
Soupon tos 


Pr $2 . 


FOLEY Quiimatc SAW. FILER 


FOLEY MANUFACTURING CO. 
919-7 Foley Bldg.,. Minneapolis 18, Minn. 
Send Free Plan on Saw Filing busines, no obligation 


WOODWORKERS .. .Gez thisy 


comstantine MASTER MANUAL’ /— 


ce 
Address 


ALBERT GONSTANTINE & SON, tne. 
pass taste Streets hes York San", 
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_ PIPES COAL IN! 
PIPES ASHES OUT! 


WARMTH WITHOUT WORK 
All the work of furnace tending is done automatically 
by The Pipeline Coal Burner. Pipes bituminous coal from 
any bin to your present furnace, burns it smokelessly ond 
efficiently, and even pipes ashes to dust-proof con- 
tainers! Modulated warmth regulated by automatic controls. 


Conversion models and complete winter air conditioners. 
Field-tested since 1934, Write for free 20-page booklet, 


ATS ANY Firs ANY DUSTPROOF 
COAL BIN FURNACE ASH CONTAINER 
\ tay, 
jd 


POCAHONTAS FUEL COMPANY INCORPO 
ot Division » 241 East 13st 51 


DOWELS 


Make Your Own 


GARDEN TRACTORS 
and MOWERS 
Get FREE FOLDER NOW! 


Get detalls on 4 to ® HP walking 
a Fang ‘enctors. Do ioe 
farms, estates, 


18700 Front St ,Calsburg,Kans-teare H.nthse 


ONE 
TON 
“BITE? 


BERNARD Parallel 
Action Pliers—with the 
“ONE TON BITE"— 
have the cutters on the 
outside of the head,easy 
and convenient to use. 
Jaws close parallel, like 
a vise, hold tight, won't 
slip. Average gripexerts 
‘one ton of pressure! 


FRANKLIN ‘vice’ GLUE 


The FRANKLIN GLUE CO., COLUMBUS 15, 0 


AT YOUR HARDWARE DEALER 


rr 
ote fla! ogeins 


ipping power. 6M size cul 
penny nal 


‘At your local hardware store... Send for complete catalog 


rarrarrgD, QUALITY SINCE 1870 
r= 


<4 
WM. SCHOLLHORN CO. 
7009 Chapel Street, New Haven 9, Conn. 
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A (6) SOLDERING IRON 


FOR THE HOME CRAFTSMAN 


Only $3.95. Ask to see it at 
Or write to Dept. 667-3, Apparatus 
Electric Co., Schenectody 5, N. Y. 


le 


GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


duty fabric 
tay. It’s highly 
and it ad 
fast to sun, ware 


ves Army Twill. 


SResidual shrinkage less than 1% 


REEVES BROTHERS, INC. © 


54 Worth Street, New York 13, N.Y. 


PAINTERS’ 
STRIPING 


TOOL 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


available in limited quantity 
uthout prlority, Ordets Aled fn sequence 
NVENTORS-SOH 


ved. i us 
TSM use FOUNDRYETTE for 


0. Ben 146, Sta Dap. 5, Les Anges 23, Cal. 


Say You Saw 


It In Popular Science 


K.C. CARP “r. 038 South Wabash Ave., Chicago 5, IIL, 


ana suw do more work for you 
f pe of thi 


‘The vroper 
etend’ the 


reek or two, You can 


<6 90 ach 


110 faeh 


‘Your satistaction is gu 


BURRILL SAW & TOOL WORKS 
WY. 


405 E. Main St, 


FOR SAFER DRIVING IN STORMS AHEAD 
‘ASK YOUR GAS PUMP MAN TO PUT ON FOR YOU 


adrenal 
Anco’RAIN-MASTER 
Windshield Wiper Arms and Blades 


Mace im. 8. by 
THE ANDERSON COMPANY. 


GARY, INDIANA 


HEELS 
AT BARGAIN PRICES 


A genuine Delta for home 
~~ and away. Spotlight and 
flocdlight. 80-100 hrs, on a 
G-volt battery. At hardware, 


sport, electrical 
Pea iesshasy 9 O22 


Delta cvectric co. 


MARION, INDIANA 


2-LITE 


POWER(/ifE 1525 


Practical Way 
Soonray 


If it isn't possible or convenient to take the 
joint apart, shut off the water and apply 
Smooth-On'No, 1 Iron Cement to the pipe 
threads where they enter the fittin 

Force the cement into the leak by winding soft 
iron wire around it. Twist ends of the wire to- 
gether and let the cement harden before curn- 
ing on the water. 

You'll find you've stopped the leak surely 
and inexpensivel 

To apply Smooth-On, you simply mix it with 
‘water—no heat necessary. It hardens like metal, 
expands slightly as it sets and stays tight, 

Keep Smooth-On No. 1 handy for stopping 
leaks, sealing cracks, tightening loose parts, 
bolts, screws, handles, knobs, casters, etc. Buy 
it in’ economical 134-02. or 7-02. size at your 
hardware store. If they haven't it, write us. 


GET THIS F R E E 
book 


REPAIR HANDBOOK 

This 40-page, pocket si 

shows many’ other time-saving, 
money-saving metal repairs you 
can make around the house, on 
the car, etc. Clear directions. 
170 diagrams. Just send the cou- : 
Pon, 4 


Tea — "Sign and Send NO! 


Smooth-On Mfg. Co., Dept. 58) _ 
570 Communipaw Ave., Jersey City 4. N. J. 
Please send me my free Smooth-On Handbook 


Name... 


Address.. 
O47 


Doituitt SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


CHANGE BLADES 
IN 10 SECONDS 


ith Gopi spy call 
/ 


PRESSURE QUEEN 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 


SPRAY PAINTING OUTFIT 


QUICK-CHANGE BLADES 
are featured on all Carlson Rules. 
CHIEF is available in 6-, 8 and 
10-foot lengths; WHITE CHIEF 
COMPACT @ RUGGED POWERFUL and HOBBY in 6- and 8-foot 
ly for home and farm wo lengths. Keep a “spare” replace- 


ire. painting ‘ome. ment blade on hand. a gi vane 


interior and exterior. Handles SOLD BY LEADING HARDWARE DEALERS she 


ylinder compressor has drop forged crane- 
inleas steel, heat treated valves: bronze bear 


Ir gauge, 15-f¢ ‘gun. Ree 
hp. motor or 


THE CAMPBELL-HAUSFELD CO 


151 RAILROAD AVE HARRISO! 


onIo 


SrownscOre co. 


| 
pment ied 
se with carrying Randle, belt, compressor pulley, 
Set mr Tose, spray’ eu 
| 


by BRUSH aids 


Easy fo Plate CHROMIUM arc welding”: : 
manual end text’ 
book...4Q%” Hobart tres. $23y."thio 


Sot ‘SILVER, NICKEL, COPPER 
a ! 


WARNER ELECTRIC CO, 1812 Jarvis Avenue, Chicage 26, Deptn-6 # 
I Ceatemen: Seed rez Samir ond Deas tor 1 
| % 


Es = ieee 
a a ed | acct. 5:9) 51 LONEESAE VONMERS CORPS oy. 
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Q 


\ HISTORY 


Keep Brushes like New 


on th = 
y in € making 


y 


1775 


On the night of 
April 18th, Paul 
Revere summoned 
the Minute Men of 
Lexington to arms, 


Sterling Hall’s superb smoking 
qualities were also “in the mal 


Among the aged imported briar burls 
used for Sterling Hall pipes are many 
that were part of the Mediterranean 
landscape when Paul Revere made his 
famous midnight ride. For only the 
most mature, flavor-rich burls are used 
in fashioning this fine pipe. 

Each bow! is skillfully curned 10 
accentuate the beauty of its grain 
then hand-polished 0 a lustrous, Iast- 
Gaoish ... and further enriched by 
an inlaid Sterling Silver band, which 
strengthens che shank and maintains 
1a perfect ft for the stem, 

Ac leading robacconists; 
in all authentic shapes. 

Sterling Hall. Standard, $3.50 

Sterling Hall, Hand Made, $5.00 
Sterling Hall, Highest Grade, $7.50 


AtPaint, Hardware, Dept., 
Patent Cereals Co. 


DIE=LESS 
DUPLICATING irene, 


Many small parte can be formed without mncAn New York 16, N.Y. 


Sterling Hall 


BI“AGRS Wreciign Machines, Bender 
BY BRIARCRAFT 


‘expense and time wenoen 


O'NEILARWIN MFG. COMPANY 
"HW Are, Cae Ey, Min ‘bane 


GLOBE MILLER 


Installed on your lathe 
in three minutes 


DOES ALL TYPES OF MILLING 
=» The Globe Miller does plain 
‘and angular milling, slotting, slit- 


spur gear cutting, 
work, Increases noing of 10” lathe to over 16". 


CONTACT YOUR DEALER OR 
WRITE FOR DETAILED INFORMATION 
Give make, model and swing of lathe when ordering or 
requesting prices 
GLOBE PRODUCTS MANUFACTURING CO. 
Dept. 10, 3380 Robertson Blvd, Lor Angeles 34, Coll. 


Write for folder 
D.W. ONAN & SONS INC. 


2775 Royolston Ave., Minneapalis 5, Minn. 
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| Windpeoot 
LIGHTER 


LIFETIME GUARANTEED BY ZIPPO MFG. CO., BRADF: 


AL. CURRENT ANYWHERE! 


portable. 
Principle assures 
Of ume and money 


hana booklet “How to Sra 
ROWN CORPORATION 
age Ave. » Chicago 39, Ill 


Federal’s Low Price wetuves 
A Highly Corrected 
Enlarging Lens 


PLASTIC SUPPLIES 


Plexiglas, Lucite, Sheets, Rods, T 


CARBIDE SCRIBER | 


NON-MAGNETIC 


Complete 


silver brazed into 344 


heat treated ste! body. 
FEDERAL CAS-MILHAUPT ENGINEERING co. 


SOUTH LAKE DRIVE © CUDAHY, WIS 


PRICK PUNCH —= eS 
iskesisa vat wide 
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IMMEDIATE DELIVERY ! 
Complete 


F.0.B.ROYERSFORD, PA. 


qu 8” BENCH SAW 


CUTS THROUGH 2%” 
UNCONDITIONALLY GUARANTEED ONE YEAR 


for Free Booklet ond Guarante, 


(Wei 


wai MACHINE & TOOL CO 


DEPT. 200 ROVERSFORD, PA. 
[reovevevvveevrevervrrvrre rer trr eter] 


FREE 


value packed 


RADIO 
CATALOG 


write for it today! 


Lifiyetie Radio 


DEPT. KI7, 100 SIXTH AVE.* NEW YORK 13 


Dairies and milk producers use factory-rec- 
ommended AC Spark Plugs to assure utmost 
reliability in milk delivery. Your AC dealer 
can supply you with factory-recommended 
AC’s for your car, truck or tractor, designed 
for today’s fuels and driving conditions. 


} 


Spark Plugs cleaned 
and adjusted ““By 

the AC Method” may 
save as much gas 
as 1 gallon in 10 


‘AC SPARK PLUG DIVISION * GENERAL MOTORS CORPORATION 


GENERATOR and BATTERY CHARGER 


LUGGAGE, FURNITURE, 
DISHES, TOYS, 
AND BOOKS 

— 


~ 
DUCO CEMENT 
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BUILD IT 
YOURSELF 


COMBINATION 
WORK-BENCH AND 
DRAWING BOARD 


This combination is entirely 
la 


‘Ses Make 1¢°— showing numerous new 
tet sifu plecen for nome ot 

mr be proud to 
ra today. 


5 DAYS TRIAL on 


NEW WONDER TOOL 


‘Tey the remarkable Banduander—Economy Hom 
jodel= dayy tn. your own workshop) it's 


clea, "hp 1725 fm mot 
ended imi ony 41400 with Banda 
ore ‘COD: “tmmedi 


i: # Daye Trial, Money Ba 

‘Shire, Llmitea supply 40 order NOW. 

Postal for free. lavisly lilustrated Cire (Dealers write!) 
MEAD SPECIALTIES 

ANG. N. Knox Av. Dept. 297 Chicago 41, Illinols 


FREE TRATLER PARTS CATALOG 
“Safety Engineered” 
BULL DOG Hitches 
& Parking Jo 
TORQ-LESS Axles, 


Drop @ card to Dept. D-16 
HAMMER BLOW TOOL CO., WAUSAU, WIS. 


How to PROSPECT 
eee 


e world-wide search for radlonct 
an ‘deposits are being found 


ninerais ‘Send 25% 


w To Operate @ 


GEIGER COUNTER 


4 


Oe tbal Stradlin! 


Here’s something needed in every shop 


PRICED WITHIN: THE 
REACH OF ALL! 


Semi-stel bodies. Face and 


wt 6” H HEAVY | Dury $16.95 


mount adopter 
Seapine ts 8 ned $200 Reon 
‘edapor back plate casing, $1.25. 
RUGGED a” MEDIUM DUTY $21. 
7 hed, ready te mount odapter | 
See eter es | 
(edepter back plate casting, | 


ORDER TODAY ox wscce for par catalog | 


MAKES NEW 
PROFITS 


Cuts new tooth tn 


immepiare 
DELIVERY 


SET SAW TEETH 
103 


PER MINUTE WITH 
SE 


0: cs 


BURR MFG. COMPANY 2222." 


Carve Real Gifts 
for fun and profit 


Pleasure and profit are yours 
E with a Millers 
1 Set. With 
high-quel Is you can 
carve wood and linoleum blocks 
into a variety of useful or fu 
provoking objects. Their fine 
quality, heat-treated s 
take and hold a razor-ke: 
You're your own 
with a carving tool s 


w hen you worl 


m linoleum blo 
yourself, And re 


See Millers Falls 
carving tool sets 
at your hard- 
ware dealers. 


MILLERS FALLS 
TOOLS 


= = 
MILLERS FALLS COMPANY 


| GREENFIELD + MASSACHUSETTS 
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MASTER DRAFTING MACHINE 


for Beginners fer 
rofessionals 


Mounted on 


hse layouts! 


Drawing Machine not only ts gn advanced 
ie "Tie 


Danat Company, 624 S. Michigan Ave., Chi 
tneanada 83 


FOR AN INTERESTING HOBBY 
FOR A PROSPEROUS BUSINESS 


— 
BUY A PORT-O-TOOL 

THE TOOL OF A THOUSAND USES 

for PLASTICS « WOOD « LEATHER « METAL 


A FEW OF ITS THOUSAND USES 
Cutting and carving plastics (internal or externel) « 
Engraving or stamping jing » Welding 
sealing « Solderi 


EoGae Faom 


‘Ghe"blascccerat hovorist: Sed for sur free catalog 


BARNETT SPECIALTY CO iti vwoos"s. 


The Torco utility com- 
bination bench ond 


pipe vise is s0 
corefully designe 


Sea Your Deoler 
01 low o: $720 
With 314° Jaws 
Free Folder Explains Feotues To Look 
‘Witon Tool Mfg. Co., 836-F Wrightwood Ave., Chicage 14 


WILTON VISES 


Built by Wilten—They Must Be Good 


yy vou TOO CAN BUILD 
W't5 RADIOS “ie 


‘Absolutely mo Knowledee 


Ottawa Self-Propelled Buzz Master 


CLEARS LAND FAST! Powerful 7-HP motor 
with friction clateh for safe operation. Cuts 
down timber, brash and hedge; turn blade 


vertically and saw logs to length. Also 
furnished with post hole Other 
Has clutch pulley for belt work. Like Itt 


OTTAWA MFG.€0,. 1-701 Brush Ave, Ottawa, Kansas 
Learn = \DSCAPE CARBENING 


Night write? 


Inkograph’s a light writer any time... 

less tiring when you write a lot—never cramps 

your hand, The point is a rounded, fine 
cylindrical shaft of extra-hard 14kt. gold 

that writes easily on any kind of paper, 
in anybody's hand—even left hands! 

Rules lines, makes carbon copies, takes 
hard wear, gives years of service... 
In five colors and black. At all 
good stores. Priced lightly... 


Inkograph Co., Ine., 200 Hudson Si., 
‘New York Cty 13, N.¥. 


AIHANDICRAFTKITS ose wo kshop and te kama | 


+ Woodcarving, leatherwork, veneer and plastic 
pockets, metacraft and many other complete kits. 
Each with full instructions for making attractive ar- 
ticles and gifts. Kits forall ages. Send dime for ilu 
trated catalog-handbook describing all kits in detail 
BEAVER CRAFTS, % mu 


11558 S. Wentworth Ave., Chicago 28 


351149 


| costume Jewelry, wood ‘carving: 


| curacy of line. Set of 6 attact 


‘THE ORIGINAL TOOL OF THIS TYPE AND TODAY'S FINEST 
Smooth, steady power at your fingertips! Perform 
Precision operations not possible with any other port- 
able tool! With a Handee you can turn out profes- 
for pleasure or profit—ship, 
plane and train models, delicate, internally carv 
Puppets. initialed 
tumblers, ete. AC or DC. 25,000 r.p.m, Wt. 12 om, Over 
500 accessories made especially for the Handee! 


P A GOOD START—THE 


HANDEE KIT 


HANDEE Too! 


Yo 
Tyg URSELF 
RA FRIEND 
SIFT OF A LIFETIME 


NEW PRECISION ATTACHMENTS 
Fit Handee only, enable novice 
or eraftaman to do perfect work. 
Magically, easily. your offhand 
carving, Fouting, shaping will be 
exact as to depth of cut, ac- 


ments with Instructions, $7.95 


CHICAGO WHEEL & mF. co. 
Monroe 


Tres ‘St. Dept, PO, Chienge 7. Ml, 


Send (Handes Kit OHandee Tool (Precision Attach- 
ments OC.O.D. QRemittance enclosed (Send Manual 


BrannNew 


tie. Shipping Weight 8 bs 


NEW DYNAMOTORS 


Dullt by Western Electric for Army. Con 
ste of 


ectrie 
eto it volt electric motor gper- 
fing 220 Volt generator on same shat 


Brandnew, “Enipping Weient 


BRAND NEW ARMY T-30 


THROAT micro HONES 


(THE HEATH = TOMPANY 


SE DENTON HARBOR, MICHIGAN 


oe EGS hs aan 


A BONANZA FOR THE HOME WORKSHOP 
ACTUALLY $50.00 WORTH OF 


| GRINDING WHEELS 


| Abrasive discs, felt and buffing wheels, 
imanerels, ‘rotary les, sheets, et 


ve, 


(327 PIECES 
ASS'T. SIZES 
Fos CHICAGO 
‘ALL FOR ONLY 


Wier than 45000 $6.95 


GROBAN SUPPLY CO. J22.t%o4MEan vente 
: HANLAN APPLIANCE TESTER 


‘pald. Money Back Guarantee, 
ich tester, Ce 


in” practical 
Write for clreular 
HANLAN CO. 
jet sotarnn, Loe Angnien ait 


iad GStad Sw Yok 
Say You Saw 
It In Popular Science 


AMERICAN MACHINE & TOOL CO 


UNCONDITIONALLY GUARANTEED 1 YEAR 
Complete os shown with Trons-oxiol Ball 
Bearing Motor Drive, Ball Bearing Saw 
‘Arbor, Table including extension 18" x 25”, 

‘Aluminum Fence & Sow Insert, Compl 
Mitre Gouge, Precision Segments on Mitre 
Gouge and Cradle. « Cost Iron table exten- 
sion brocket furnished. Will support plywood 
|. top much larger than 9”” x 18"". Motor pulley 
“d belt furnished. Blade and motor not 

included. SHIPPING WEIGHT 118 LBS. 
IMMEDIATE DELIVERY 
f, 


INC. 


oR 
prorits 


with 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from S-inch 
Edger. to atinch Bower Mower in ten to twenty 
minutes witha MODERN LAWN MOWER SHARP- 
ENER betause dismantling is unnecessary — neither remember that the secret of true, 
handle. roller, wheels nor motor need be removed life-like color is in the exposure, With a 
when sharpening any mower... . the MODERN ; io rode 
SHARPENER eliminates all hand filing: it precision WESTON Exposure’ Meter to guide you, 
rinds to the extreme ends of both lelt or right reel you'll know when to shoot and, better y 
lades. "Botiom Knife is held. in. same brackets for when not to. Ask your dealer for a demor 
sharpening. A ATTACHMENTS! Order stration today, or write Weston Electrical 
roday! Price less motor) f.0.b. Pasadena 
wre — heals phtse tine stecauemasea) Instrument Corp., ea Frelinghuysen 


Modern Mfg. Co. ,160N. Fair Oaks, Pasadena 1, Cl Ave Newark 5-1 


WHISKER q WESTO kj 


suONG 


ELECTRIC “ox r < Maser T 


RAZOR 


SHAVE WET... CLEAN... FAST 


ite® BRK Corptoration 


| HOUSE PLAN TEMPLATE | 


Simplifies Home Planning 


“THE METER MOST 
‘TIMELY PRODUCTS CO. PHOTOGRAPHERS USE!” 


NEw “THERMO-SAW” = {<vts with 


“AND 

MAKE THINGS FOR THE HOME or FOR SALE CLEANLY THROUGH WOOD 

——ev fore oorree ‘AND OTHER MATERIALS 
931 


Ns BU" Board* wil af 


baka 
Been Toes PATTERN : DEALERS WANTED EVERYWHt 


cived a ONLY $5.98 roto, Foerestictstacrts 


THE KING COMPANY, 1apare andes 


LOW-PRICED 
LARGE-IMAGE 
TELEVISION 
IS HERE! 


Transvision’s Brand 5989 50 
New 12” Tube Kit, only 


Gives You Larger Image Than 
Sets Selling at $500 


‘@ Here 1s your chance to get low-priced, large-image 
television with an easy-to-assemble Transvision Tele~ 
vision Kit. After only 20 working hours you'll have 
‘ringside seat at fights and ball games w'th a “big- 
‘as-life'” television set. 

Nothing extra to buy! Price includes specially de- 
signed folded dipole antenna, 22 tubes, R. F. unit 

reassembled and pre-tuned for all stations, true 

" M, sound (besides 12” picture tube large enough 
Jor 60 people!). Even solder is supplied! 

If you can read a roadmap you can put  Trans- 
vision kit together! Complete novices have done it by 
following the simple step-by-step directions, All you 
need is & screwdriver and soldering iron to finish off 
the assembly. Factory guarantees high quality, clear, 


MAKE ‘ MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A Genero! Purpose Magnesivm Oxychloride Flooring 


THE MODERN PLASTIC FLOORING | 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


sharp reproduction as good aa seta selling af twice 
the price. eee ies Ses LASTING PRODUCTS COMPANY 
or Jin over 10,000 satiated people who have saved | $209 Bleck S Franiinton Rd, Balimore 24 Ma 


mony by “putting an eaxy-toraasemble, Pranevision 
padre mH Sogetbes. 2e Beat high-priced finished set 
Goste/ Order toaey peat will aagureeanty 
pe gr ter gt ig U. $. SURPLUS 
able, {or those who wish it. at Tow cost) BARGAIN 


MAIL THIS FOR FREE DETAILS=5 
Beacon Television, Inc., Dept. E 

3 E. 49th Street, New York 17, N. Y. 
Gentlemen 

Please send me more information about ‘Trans 


new eaay-to-assembie, large image 12" tube 
son iat 


Name .. 


Ete 


Sw 
hhaust fans. Wholesale and retail 
PRERLESS SALES, 4320 SHERIDAN BLVD.,LINCOLM 6, NEBR. 


WRITE FOR YOUR © FREE COPY OF THE NEW 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 


and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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More Power, More Capacity, 


and More Versatility — 
than any other handgrinder! 


Makes your work easier, faster, twice the fun! 


The Dumore Company, Dest. J-52, Racine, Wit. ff 


neal | 


cr MERCURYS 
CHEVROLET 
PLYMOUTH 
PONTIACG 


NDALL TILTING TABLE SA 
ey 
ay | 


for information. 
BACKUS, 10617 


the MODERN 


Test O-Lite io er 


-. LOCATES TROUBLE 
INSTANTLY 


Build it yourselt—with our Bal-bearing Arbor, Plane and Metal 
Here's. the * rr your shop! 


32° with 13%4* clearance ahead of 


sto ball-bearing arbor lubricated and sealed. 
Wo farther lubrication required 


eA nied salty lochs. Seldexod table iting quadrant. Adjustable saw ‘artic 
PUTS “FINGER” ON THE epnaat ing Arbor with 

xaeus € SPOT-- QUICKLY ve thn esa $21.50 

ioed 247 Ballcbeuring Arbor osly—with Saw Plans 6.95 

Metal Parts only-leas Arbor 2 $14.95 


If your dealer cannot supply you. 
we ‘will ship promptly postpaid In U.S.A. 


L.S.BRACH MFG. a 
One. WILLIAM H. CRANDALL COMPANY, D. 
200Central Ave. Newark, N.J.  STNSGM | soos i lise: amy 
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iornia 


For BEGINNERS 
(4 yrs. and up) 


PO sdjustosie JUNIOR 


F Hondle-Bors 


‘tetouay 
tree sample torhow tow they 


§ MADISON MILLS in orator 


a 
LEOTONE RADIO CO., 67 Dey 5 
eeoeceeceoeee eee e 


Danat Company, 624 S. Michigan Ave., Chicago 5, I. fi Special Casdodi 


i Canada $19.75 F.0.8, Write, 1035 Ealinte 


ececee eee 


Shipped Express Collect—Send Check or Money Or: 


W. Ter 


amy MILLIT...ON YOUR LATHE! 
#PAUMGREN 
3 SILES 


50 UMturtrated 
2 "4 


| JAW 
Only 


CONVERT LATHE 
IN 10 SECONDS 


and 


PALMGREN MILLING. 
Precision bullt, 
adjustments, also) gral 

Bend, Atlas, 


AT HOME © Your Own 


Manufacturing Business 
Making popular $1 Novelties. Costs you 3¢ 
to lsc. We supply everything. Write today! 
SO-LO WORKS, Dept. A-801, Loveland, Ohio 


MAKE MONEY 
IN SPARE TIME 


Dealers wanted: Sell high quality line of athletic 
footwear and top grade of cowbow boots. Build 
your own business in spare time. For full particu- 


lars, write to 
SPORT-PRO 
Dept. P-2, 


UST A FEW OPERATIONS YoU CAN DO ON YOUR LATRE 


3c i= real 


426 East 4th St, Cincinnati 2, Ohio 
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NEW MIDGET ELECTRIC 


A 


WELDER 


one mechanically inclined cam iearm to 


WIDGET ARC WELDER CO., Strader Ave, Dept. 205, Cincinnati 26, Ohio 

STARLIGHT LOW COST 

PRECISION 
ENLARGER 


LENS AND ALL ACCESSORIES 
1 PIECE OF EQUIPMENT DESIGNED FOR 
ENLARGING, REDUCING, COPY WORK, 
CONTACT PRINTING. Comes with a Sine Ilex 
AAnastgmac 30 inch (6-3"lens and Ils dis 
1am. ‘Takes any size negative up to 31Axd"/. 
sy {0 Operate, no complicated Radgets. 
Write tor free folder $-9 end stort 
smoking 


{i PHOTO-SPHERE CO.,Inc. 


M15 €. 23 $1 
KON 


RAISE PROFITABLE CHIN-CHINS 
Mage er Binet 
Miaherd’wve Pom 


rariggeetiatexpaingtromandeus semana 
Stour tut Wile today. 


DRAIN ‘0% cue, Poot, 
WASH TRAYS, ETC. 

LABAWCO Type P ‘Pump 
Keeps garden ‘pools fresh. 
Circulates oll or refrigerant 
etc. DOES NOT CLOG! 
per hr—300 


Send Order Today 
LABAWCO Pumps 


$13,395 


ovals 


Belle Meed 3, N. 3. 


SURPLUS BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Complete Opties! Complete Metal Parts! 
‘Save More Than ys Hegular Cost, 


GOVERNMENT'S 7x50 
BINOCULARS 


seroma gen nex en er 
paras Gr, ted ae 
Eee ae ae 
fea taser 
ia ante ts 
Sars forme mete 
ape ee 
‘Bodies have been factory hinged 
epi ton 
ch set of Metal Parts, 


Postoaid, plus $4.80 for Ca $39.20 
OPTICS Set includes all Lenses and Prisine you heed for assem 
Bling 7 X 80 Binoculars: ‘These are in excellent co 


fal 


‘Optics apd, Metal 
$102 to"S120. All 
Parts new and 


opiate $8.00 
NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS! 
BUBBLE SEXTANT-TYPE A-10 


‘These Army Air Forces Bubble Sextants cost the Govt, about 
$200 each." real bargain at our price of $12'50! Included with 
Bubole "Sextant shipment "is "wooden Gurryiog Cave. 5 nonce 
Waxed paper discs. fashllght with rheostat for night use 
Sedinary Aaahlight cells—hot furnished) aux. 2-power Onli 
Telescope, Allen wrench. i'apare markine point Wartime i 


‘Tripod 6 Power 
‘inches—dlam. 

Lvs inches. Cost U.S. Govt. approximately, 

Stock S717-N- 83 

MOUNTED KELLNER TELESCOPE EVE 

fn Ordnance sealed boxes. Fl. 1 inches 

Steel mount 40 mm. 

Stock F6198-Mo 

35 MM KODACHROME PROJECTING LENS 

Achromatic Lens for projecting. plus x Condensing 

piece of Heat Absorbing Glass with directions 

Stock s8035-N. ae 


‘00 
NECE—Perfect coated 
Outside dia, of 


iSCELLANEOUS CONDENS: 


MOUNTED PROJECTING LENS SYSTEM. FL. 91.44 mm 
(just right for 35 mim. Projectors). Speed of F'1.9. Outside 
dla of mount at one end 60 mm, Length of mount Same 
‘Stock #4033-6. pence sh 

We have literally millions of war surplus te 

for sale ot bargeln prices. Write for Cotalog 

Satisfaction Guaranteed © Order by Stock No. 

EDMUND SALVAGE COMPANY 
P.O. AUDUBON NEW JERSEY 
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| ARMY FIELD TELEPHONES EE8 


Battlefield proven! Worth man; 
times this fow selling price! In- 
was ca, tel 
transmitter, 
‘Feo felephoney 
Comprise we Tots 
Service, Uses regular flashlight 
type battery. Lasts for months, 
Hooks up with any type standard 
vires Wl  Marbed wire 


he kids love them; 
tbe ean ist, New 
Complete, ‘per pair (2 tel 
phones)" and ‘canvas case 
plete, per 


Used, ia 
DREAM OF A MODEL . . . you'll have cd, excellent 
hours of fun building it! And you'll enjoy 


‘owning this fine model for years to come. 

Gudarestcate essembly it Includes easy 
directions, diagram, tools, over 100 cast-metal 
jecision-perfect parts. Scale: 1 inch to 500 


inches, finished model is 21 inches long. 


Loris, Box 2414" “SRERAMENTO, CALIF. 


DO YOUR OWN PROFESSIONAL 


eo A ecg alam acd wih Complete Spray Outtie US 
PEI Sent 25 in coin for colortol engoranpra rn ra Bh eo 


catoleg. 


HOW.TO BUILD YOUR OWN CABIN! 


Here's an amazing new book that shows you complete 
detailed plana for building your own log cabin, bun- 
alow. hunting lodge, et cy 180 diagrams 

tion and 


PO) Ls 
© PLASTIC LEATHERS © JEWELRY FINDINGS. 
© MARINE PLYWOOD * BOAT KITS 
‘Send 10¢ today 
for lotest big 64:poge illustrated cotolog. 


CARMEN-BRONSON CORP. 


Dept. DS-1, 142 So, Fulton Avenue, Mount Vernon, N. Y. 


itrepa 
ges —silneling roobs--cutth 
tere you een for totaling pam 
Without expensive hired help! A big. money-saving 
bargain at ONLY $1.98! . . ” . 


Lice 
YOURS FOR 7-DAY FREE TRIAL! Ses 
Order this astonishing. 256-page book One Spot pas 
how for 7 days’ FREE trial! On de FlesKiller besiege 
livery pay ‘postman only $1.98 pits fener 
postage then use it for a whole week ue 
REL! If not. delighted, return for Jit 


full refund." Autdress 
Ssast onGmRSPeT © ‘ses: best Besset 

OUTDOOR LIFE, Dept. 97 mT YOUR STORE O€ THE 

352 Fourth Avenue, New York 10, N.Y. 356 onesror co,.sessuP, uD. 


= ‘QUICK-CHANGE’ céar sox 


— 
= CUT THREADS — 4 TO 224 PER INCH 
— 


lent Nem reverse lecutinea wisn bon for net $ 00 
Jam Bronze beorings throughout entire uni Only — 


Aluminum casting—Alll steel gears. Main: 


seceraey. F.0.8. chi ee 
n. Easy to install Atlas, Logan, Craftsman 
ou Eee FOR Power-Kratt Lathes 
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BAUSCH AND LOMB 


7x50 NAVY 


BINOCULARS 


| THE WORLD'S FINEST SURPLUS BARGAIN | 


vu, 8. REMY Ale FORCE 


ASTROGRAPHS 


Now 7 ONLY 
$3.95 


‘Thousands of uses, An 
ideal navigation instru- 
ment for beats, yachts, 
ete, A wonderful Unit {oF 
Home construction to bulld 


ve 
glen et 


\Sostea” Speicn 


‘Excellent foundation for microSim reader, 
‘precision Instrument conaiating of machined 
iuminum housing. with Optical iaae view plate, tro 
et fim drive knobe and shafts, one film spool, 

ide and holder, illumination ‘con: Pas 

‘and tools. “All housed ae 8 ES5%bo! 


OTHER BINOCULARS (4 to 11 POWER!) Bi 


ase 
id mmipartment divided Into eight sec- 
flea for faning Kit 


side worth ‘vice the iyeaway price we are asking for 
hipping weight, 30 lbs., F.0.B. B bo 


HEATH COMPANY 


LABORATORY 
MICROSCOPE 
600 POWER $22.50 


12 atlases PM 2008s 


BROWNSCOPE CO. 
24 West 45th St. New York 19, N.Y. 


Yefer Ter, arias fa 
bind cents island ee ested he 


SUPER-MITE RADIO 
PACKS AMAZING POWER! 


econ 


‘chleage 20, 11, 


AN ENTIRELY NEW WAY OF SHAVING 


Now comes Pneumatic Automatic Shaving, the biggest major improvement in safety razors 
in a generation. The Patented double action coil 
spring in the handle permits the razor to follow 
the curves of your face entirely automatically. Your 
shave is now cushioned. Shave now in half the time. 
It’s sensational, it revolutionizes shaving. Fits all standard double edge blades. Comes to you 
with 5 extra blades free, for only $1.00 Post Paid. Guaranteed for a lifetime. This is the Razor 
you have been waiting for. Agents and Dealers write for quantity prices. 


FLEXO RAZOR CO. INC., 528 West St., Amherst 5, Ohio 
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BeaNEON Expert 


$100 a week and UP | 
in NEON 


oo Ease came 


Coust-to-Coast Opportunities 
rained Men is greater than we can qr 
‘Today beet 


Radio Headphones, Army type $198 
Radio Mand Microphone T17_ 298 
Radio Throat Microphone, 3 for $2.00. each q 
Airplane Generator, 200 amps, 28 voits (for welders) 22.80 
Gas Mask Bags, ideal for school, with strap, two for 1.00 
Metmet, flying A-9, OD cloth, two for only 100 
Hetmet, fying, B-6, leather, sherling lined, used 150 
‘Sun Glasses, gold rimmed, regular $10, now ass 
Mand Lantern, stalniess steel. streamlined, 6 volt 208 
Flying Gousies, clear lens, Type ANSS30 aos 

‘Arg, leather, sherling lined, reclaimed, 
‘above only pe 5.95 
ned. new 5.95 
Jacket, pilot's A-2 (not surplus). Genuine dark pony 
‘ete. Cloth lined. New 24.50 
495 
er, for above Jacket, aos 
‘white, no pockets, new, sizes 40 to aes 
, fleece lined. type B-2, 
2s0 | 
Cap, cloth, baseball style pilot's, long bill 1.00 
Grasse Gun. push type, for autos, planes, cycle 
New servers sence 108 
(Deposit required on oll COD orders) 
AERO PARTS SUPPLY 
; Municipal Airport Houston 12, Texes 
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GET THE 
FACTS / 


Do You STILL 
CHANGE 
MOTOR OIL? 


~ 


€AR—TRUCK—TRACTOR and DIESEL OWNERS! 
is Ba: of stds. Bolo, ptaten: “ot Do: 


ffemendous reduction of costly motor we 
‘SoaioraComplte datas n PE Book 


RECLAIMG MFG. CO., 5081 Elston Ave., Dept. 52, Chicago, 30, I. 


ae CAMERA 


pecs 
Bree 


LEKTRO Jr 


Special Mave Fl 
FOTOSHOP 


aN 


IMPORTED SWISS WATCH 
\: (AERALEEN Es] SY $4.98 TH 


A Denuty—for, dress. 


in dark), baindsome watchband. 

ited, Order now! 

ENO MO MONEY! We mall C.0.D, plus post 
wy. 


THE JEWELBOX, 2-8 Stone St, N.Y. 


LIGHT PLANTS 


Used Gov't Surplus—Lowest Price 
Ever Offered—300 watt, 110 volts. 
Powered by Briges-Stratton or Wis- 
contin 6 HLP. air-cooled engine. For 
Stationary or portable “use.” RE~ 
BUILT-CUARANTEED, ‘food me- 
chanical and opera 


Limited Supply—Immediate Delivery—Order Now 
Write tor Illustrated Circular 


MIDWEST SURPLUS SALES xancal Caius” nos 


EASY with one hand 


and a 


ANKEE” 


Quick-Return Spiral 
Screw Driver 


Got to drive screws where it’s hard to 
use both hands? Easy with a “Yankee” 
130A Spiral Driv. 
spring in handle keeps bit 


NORTH BROS. MFG. CO. 
Philadelphia 33, Pa. 


Exciting, new book tells obout 
“ATOMIC ENERGY” 
‘ond "THE WONDERS OF CHEMISTRY” 
Also shows how to amaze friends with 
Chemeraft magic and do many 
home experiments. ‘Free. Send. tod 
THE PORTER CHIMICAL CO.20Prospect Ave., Magerstown. Md. 


Now! wlroun 


YOUR 

OoOwN 

LEATH & BELTS & HANDBAGS 
to follow, hander Pat: omy $1.30 


Buy Owrect From Factory 
White for free book! 
fend pricelist 


atomer perfect! 
ied with every 
iuress on 


STAINLESS 


Al Less Tee Ww 
OTHER SPORT WATCHES 


RESISTANT 


-mognetic, rodium diol 
, sweep second hand. 


HY 196—Stoinless Si00! Both nnn $2.73 


HY 220-—ALL STAINLESS STEEL CASE. $29.95 
Skien By MAIL: Sond 
Prices Teel Fed 


Repair 
Service 


BELL WATCH COMPANY, INC. 


Rockelelie# Center, New York'20, . Y 


COMPLETE HOME WORKSHOP 


Here is power tool pleasure and profit in a 
Wf ruggedly built, HEAVY steel unit—the Emrick 
- tee mas i lepereip big Frokes 
; press pulls 14” drill in saw takes 
SE? oo 8 blade, 10” swing, 
i centers, spindle dia rp fakes all sore 
Zeek, xressotes. Sander 


‘Ship on 10 Days Trial. 1 am enclosing! 


$17.50, balance C.0.D. C) Send free literature. H 


4 


oO 
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GOVERNMENT PAID $15,000 


FOR COMPLETE UNIT . 


Portable P Ewer Plant 


Complete operating pane. gas 
fare, ofl br, eaue, 
femper 
throiae 


800 MILLION CANDLE 
POWER SEARCHLIGHTS 


$349 


($200 ea, 
‘in lots 
of 3) 


(Send 25% with order, balance C.0.D.) 


CHICAGO SURPLUS (0. 


THE MOTOR TRUCK BROKER 
4343 W. Madison 51 Dept. P59 


g 
pels itself any- 
Tooled motor. 
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MAGIC LIQUID @GiE> 


BUILD £28 TILTING TABLE SAW! 


like Putting New 
AUTOMATIC 
BENCH STOP 


Into Your Hands! 


Now 
$2100 Postoala 
5533 Plessant Ave. 


sou bpd 


For Light or He 


‘Minneapolis 9, Minn. 


\ 


CAN YOU 


@ INVENT 


A NEW FASTENING 


A successful midwest fastening manu- 

facturer would like to hear from you if 

you have an idea for a new fastening 

product. It can be a metal, plastic, rubber 

= or chemical product to be used either in 
= 


industry or by the general pu 


ECONOMY VALVE SEAT CO. Your information should be in the form 
2811 W. Fletcher Street Chicago 18, Ill. of an issued patent or—in the interest of 
— your own protection—should contain in- 


1. SURPI aq] formation from your pending application 
12 lbs. R agnor bane $2.00 for letters patent. Those whose ideas are 
selected for further study will be con- 


Ee Fa rg cane weep oe Oma tacted direct by our client. Product Ideas 
judged worthy of purchase will be offered 


(Pay small express charges on receipt.) either @ cash or royalty plan of payment, 
HEAVY DUTY POWER TRANSFORMER 


‘Thordarson ‘TTORS2. 115V, 60 Cycle pr 
two 145) Vwi 


Business Research Corporation 
79 West Monroe 
ago 3, Il 


25 Reds — SAMPLER KIT — 


spotographs and drawings, 
100) vsex for CRAFTSMEN, HOBBYISTS, MECHANICS, 


MIDGET MOTORS 


ALUMINUM-BRASS 
BRONZE-COPPER 


Stainless Monel & steel, in sheets, strip rod, wire tubing, ; 
pe angles, molding, ‘various sary, | RauRCS shapes. 10 for $4.00 
in, sale $2. F.O.B, warehouse.” Prices on request 10 for $5.00 


ANGLO SAXON SUPPLY CO., Inc. 
458 Broome St. Cea 


“BSA and” Sunbeam’ shaft drive motorcycles 


NOW AVAILABLE FOR IMMEDIATE DELIVERY AS ILLUSTRATED 
AND DESCRIBED IN AUGUST ISSUE OF POPULAR SCIENCE 


SEND FOR 
FREE 
ILLUSTRATED 
LITERATURE 
AND 
REAL PHOTOS 


‘SOLE U.S.A. IMPORTERS: RICH CHILD CYCLE CO. INC. Dept. PS, 94 Madison Ave. 
‘We lio import the Werld Femovs BSA Code Air Rille 


Gite New Work 


Station Scene, 1957. Find the man who is getting a 
LE: steady income from U. S. Savings Bonds. He was 
smart enough to start buying, back in 1947. 


Of all the ways of saving up a tidy sum of 
money, one of the easiest and safest ways 
is to invest your money in U. S. Bonds. 
You can buy Bonds either through the Pay- 
roll Savings Plan at your place of business— 
or if the Payroll Plan is not available to you, 


but you do have a checking account, through 
Bond-a-Month Plan at your local bank. 
Both ways repay you $4 for every $3 you 
save, by the time your Bonds mature. Choose 
the sum you can afford—and start saving 
today! 


Save the easy, automatic way 
—with U.S. Savings Bonds 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 


© 
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Trermisgion Peter Arno 


TOOL BARGAINS 
2Great Hand Grinder Assortments 


*hnBtiS Bs TE8"Siscrica Rome tot 


18 Hoary Peie Wh 


D SCHUPACK, 2386 73 S. DypL. U6, hcage 9 


PLASTICS 


WORK IN A FASCINATING AND PROFITABLE HOBBY 
We carry @ complete line of plastic supplies and ac: 
ceasories. Send 10c today for our Intest catalog and 
fabricating manta, 

HOUSE OF PLASTICS 
8648 Linwood MO Dept. “Detroit 6,, Michigan 


BECOME A MANUFACTURER’S AGENT 
rn DIR, praia, with 


WAR SURPLUS 


For the Sportsmen—Young or Old 
All Year ‘Round Use 
Perfect all wool 
Olive Drab 


SLEEPING 


WE PAY POSTAGE—No COD—Send check or money order 


AMERICAN SUPPLY CO.,°°""sistsas'crrvs mo. 


(NO ONE KNOWS WHEN YOU WEAR A 
MAICO HEARING AID 


SECRETEER 


Now you con enjoy « wonderful new inven: 
tion, the Maico Secreteer, that prevepts even 
people close to you from noticing you wear 


‘and Maico's tiny, 
single-unit, super-powered Atomoer 
cid together weigh but 7” on 


“1 
MAICO, DEPT. P-9 1 
MAICO SULDING Hl 
MINNEAPOUS 1, MINN. ' 
Please send me information on 

INVISIBLE heoring correction, ' 


DUTBOARDS 
‘ROWBOATS ‘rans 


KAYAK BOAT CO., 152R-EAST 129th ST.. NEW YORK 35, WY. 


FOR PEOPLE WHO LOVE TO PUTTER 


MOTO-SAW | = 


The Amazing Electric 
SCROLL SAW 


Boys from 8 to 80 (and girls, too) have fun with a 
Moto-Saw . .. it works more like magic than any 
tool you evér’ saw! It takes no effort to run, no 
Bereeptible pressure to feed. Runs 7.200 strokes & 
Ruinute . .Jcasily, cuts Intricate scroll designs’ in 
medium hard wood up to %” thick. Blade holder 
faces blade S ways... permits you to saw sideways 
as well as forward ‘and backward. No limit. to 
Tength of stock it will cut ... saws to center of 19” 
widths. Moto-Saw is as safe'as@ hand sa... has 
only two moving parts... never needs oiling” Uses 
110-120 V. (80 or 60 eycié A.C. (only). Photisands 
MONEY-BACK GUARANTEE: If your dealer does not 
ethave Moto-Saw, Send only $5.85 °° We'll pay Postage. 
send, $1, and pay postman balance, Dhue posta 
Moneyback “it” not delighted after 5° days” t 


DREMEL MFG. CO., DEPT. $127-J, RACINE, WIS. i 


= 


WAR SURPLUS BARGAIN SFeCIAL 


ORT DRIVEN 


Craftsmen . Cabinet Shops 
6” WOOD JOINTER 


CENTRIFUGAL “All Aluminum" 
00 00 
PUMP $125" Value-NOW 575% 
USE ON ANY SEND @ 41” TABLE 
LIQUID CHECK ‘@ SEALED WATER BEARINGS 
PUMPING NEED ‘OR P.O. ‘© APPROX. WT. 70 LBS. 
NOW ONLY Seen | “Shipped F.0.B. Portland, Ore. 


999.75 ||}ABCo. P. 0. Box 3871 "gran 
tabitS Ses Seat Pence: fre | | WHY HEAT WATER WHEN YOU SLEEP? 


Save Money on your gas bill with a Step Saver Remote Gas 
Control. Lights heater for kitchen, Iaundry and. bath 
with easily operated automatic push button thermostat, 
Gas’ Pilot. Operates on 10-12 Volts. Two wall switch unit, 

30, One switch unit, $25.50. Cash orders prepaid: 
‘plus postage. Iinmediate delivery. 


STEP-SAVER MANUFACTURING CO. 
BLOOMINGTON, ILLINOIS 


ORIGINAL COST APPROX. $147.00 5 
IMMEDIATE DELIVERY FOB CHICAGO 
SPECIAL PRICE, WHILE THEY LAST 


GROBAN SUPPLY CO. *325..°ts's:"emeas o. mi 


‘We tall you ALL—How to 
Make— Where to Buy sim 
& iDexpensive materiale 


. 214 West 42nd Street, New York 18,NY 


‘2BA POPULAR SCIENCE 


HOW TO 
GET THE 
THINGS YOU 
REALLY WANT! 


TELLS WHAT TO DO 
AND HOW TO DO IT! 


PAGE 42—Formula for Trans- 
muting Your Desire for Riches 


PAGE 277—5 Ways in which 
Energy May Be Used t 
prove Personality 


* tn juap ong nour zou cae 


JOW large a hor 


GETS AMAZING RESU 


ia 


Stent Yow cam win 
So the. proved 
Bamically explained Ts 
Pinlnk and Grow filen!® 
Suppose your, os! has 
Beam te nave $110,000 or 
° fs 

fnlled to’ get the money 


HERE IS THE SIMPLE FORMULA THAT HAS 
BROUGHT WEALTH AND FAME TO THOUSANDS! 


dreds of millions of dollars for Mmselt 
‘tnd many more millions for others! 


ra bere 


For Real Driving Convenienco— 
| ‘THE NEWEST HULL 

4 BEACONLITE or 
VETERAN STREAMLINE 


HULL MFG. co. 
. Box. 286-8, Warren, 


Blades of finest custom made 
steel, HAND HONED under 
ll. Ask your good neighbor, 
thelocal hardware orsporting 
goods dealer. We're doing 
‘ourbesttokeephim supplied. 


No.72 
3%" dosed 
CAMILLUS CUTLERY COMPANY, New York 17, H. Y- 

Foctory at Comillus, 
—— 


SURPLUS 
SPUR GEAR 
HAND 


converted bomb 
bby famous manu- 
rer for Uncle 

Brand new, unused 
Easily lifts or pulls up to 350 
pounds. 20 ft, of multi-strand 
Wire rope can be fed out of 
any one of three drum hous 


olley, wher 
ever you want to lift or pull 
heavy or bulky loads, such as 
boats, outboards, stock... 
anything too heavy to handle, 
Free illustrated ““How To 
Use I” suggestions. 


LIMITED QUANTITY 
rice oft 


$ 9 95 
Postpaid in U.S.A. 
0. Box 146-B, Auburn, N.Y. 


IRELAND & VICE 


I 


Q BIG 


NEW BOOK 


EVERY ONE AN UNBEATABLE VALUE! 


Prepared by the Editor: 
are bursting with up- 


i e yo! 
rams that will sav 
2 or all for your ow’ 


¢ complete satisfaction or your mone 


tate to order one 
We guarante 


ce MONTHLY, these great books 
pictures and dia- 
ot hi 


s of POPULAR SCIEN 

i i tion, 
to-the-minute information, 
v both time and money! You need not he 
n enjoyment or to use as gifts. 
y back! 


NEW HOME 
WORKSHOP ENCYCLOPEDIA 


Here’s a giant book that’s jam-packed with over 840 
thrilling things to make and do in your own home 
workshop! It’s filled with over 1500 pictures and di 
grams that show you how to build bookcases, furniture, 
cabinets, toys, games, gifts .. . how to repair radios, 
autos, electrical appliances... and no end of ideas for 
keeping the home shipshape! Yes, you'll even find 
dozens of chemical experiments, hints for the garden, 
photographic ideas and woodcarving projects. 580 
pages! Handsome DeLuxe edition! Printed in 5 colors! 


TINKERING WITH TOOLS 
It’s easy to do your own repairing—and lots of fun— 
$f if you follow the simple instructions in this big 260- 


page book! Everything you need to know about car- 


pentry, plastering, plumbing, painting, masonry, shingling, wallpaper- 
ing, electric wiring, etc. 215 pictures. DeLuxe edition. 


ta¢ 


Y D 
THE HOME CHEMIST BOOK OF FORMULAS 
Shows you how to set up an in- A wealth of formulas, recipes, 

‘expensive lab and perform hun- and secret processes for making 

dreds of thrilling experiments. soap, ink, insect spray, glue, 

How to do amazing chemical furniture ‘polish, hundreds of 

tricks, and magic. 192 pages. other useful household items! 

DeLuxe edition. 250 pages. DeLuxe, 

WONDERS through the MICROSCOPE DECORATIVE METAL 
Hundreds of exciting experi- How to make useful, attractive 

ments you can do with any articles out of sheet metal, 
microscope! How to secure spe- Pewter, bronze, steel and pre- 

cimens, build apparatus, make cious metals. ‘Directions for 

slides and photo-micrographs, bending, shaping, finishing, 

etc. 192 pages! DeLuxe, antiquing, etc. DeLuxe. 
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BARGAINS FOR YOU 


EVERYBODY'S RADIO MANUAL 


49 How to build and repair your own radios — tiny 

$ portables, F-M receivers, radio-phonographs, short- 

emi = wave sets, recorders, wireless record players, etc! 

Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every step 
easy to follow! 256 pages. 216 pictures. DeLuxe edition, 


FIX IT YOURSELF 


Home repairs made easy. Be your own 

handy-man! Simple directions and easy-to- 

understand diagrams show how to fix and 

repair furniture, electric outlets, windows, 

doors, leaky pipes, floor boards, chimneys, 

boilers, weather proofing, apply wallpaper, lay linoleum, and 
hundreds of other construction and repair jobs around the 
house, You will be surprised how easily you can do things after 
reading “Fix It Yourself.” 256 pages, 163 helpful illustrations, 
complete index, DeLuxe edition. 


WOODCARVING AND WHITTLING he 


Here's a fascinating hobby anyone can leara, with 
5222) this completely illustrated, easy-to-follow book! Vij 
\ 


You'll find step-by-step instructions for making 


scores of ornaments, jewelry cases, furniture of all 

kinds, treasure chests, trays, chairs . . . and even wooden figures of men y 
and animals! Over 270 pages, with 150 pictures to explain your every 
move! A gold mine of ideas packed in one big book! Oe 


SEE THESE BOOKS AT OUR EXPENSE! giREST STORES SDSS eae 


ice shown, plus few cents postage, on delivery. You guarantee 
Pomplete satisfaction or I may return books ia 7 days for a. full 
refund 


Send no money now—mail this 
Order Form! When postman de- 
livers books pay listed prices 
plus few cents postage. Read 
them 7 days free—if not de- 
lighted return for full refund! 


CORADIO MANUAL = = = -S149 
CFI vourseir . - - ~$149 


1 Check bere if you remit mow, and we will pay postage. Same re- 
| fund guarentee. 


sertemser 1947 2BT 


It's Here! 


BARRON mera. SHAPER FENCE 
Fits ANY Drill Press 


eo eerie es ‘your dealer or shipped direct 


FAMOUS 5:IN-1  NEW2%4" DRUM 
'SANDI 


DRILL PRESS 
PLANER fits Al Mates 
Planes Rabibets of Dri Presies 
Panels or Molar 
Tonons ‘shat 
$95 
87-0 3 
Indates 
COMPLETE sanding sleeves 


OTHER DRILL PRESS ACCESSORIES 
4" ROTARY SURFACE SANDER $5.95. 1/2° DOVETAIL CUTTER $1.35 
'ALLMETAL AUXILIARY DRILL PRESS PLANING AMD SHAPER TABLE $8.85 
TAPERED ANO THREADED SPINOLE ADAPTERS: 
‘ROUTER AND ROUND END MORTISING BITS 1/8” TO 1/2° SET OF 6 $8.50 
Uberal 10 Day Money Back Guorantes 
Workshop Guide FREE 
BARRON TOOL CO. 
570 Architects Bldg., Detroit 1, Mich. 


BARRON sorx'sno» TOOLS 


Say You Saw 


It In Popular Science 


RADIO PARTS + RADIO SETS + RECORD CHANGERS — 
KITS + HAM GEAR = AMPLIFIERS: 
with 
dio and Electronics for balla 


‘and maintenance. Thousands 
Yor" ‘ratUimeIatest 100 


TESTERS 


Yast, com- 


2. experimentin 
of iterns-hunds 


LAFAYETTE RADIO CORPORATION 


CHICAGO 7 ATLANTA3 


901 W. Jackson Bivd 265 Peachtree Str 
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HOW TO BUILD 
YOUR OWN LOG CABIN 


LODGE OR BUNGALOW! 


COMPLETE 
INSTRUCTIONS 
IN ONE 
GREAT BOOK! 


sands say this great volume 
‘omplete detailed plans for build: 
r own log cabins and bungalows! 
ICTURES - 250 PAGES - ONLY $1.98! 
ake your pick from the scores. of cabins, 
hungal 


nd’ chimneys 
lumbing and Lighting’ 


ion spot of your « 
aged by sky-high sum 
if ourself and sare 

nstruction costs! And. don't. imagine 
p build=tor you'll find this great 

makes ie as easy a8 pieshows you 


‘SEND NO MONEY - 7-DAY FREE TRIAL! 
book with 180 pic 


m below tight 
nk arrives pay postman 
daly $1.98 plus a few cents mailis 
charge.as payment in full, If ater 
sree ‘eval you aren’e delightes 
return it for a full refund! 


below. T will pay postman price plus post 
lighted I'may eecuen it within 7 days for fall cefund, 
juckram binding, 


DeLuxe Edition in handsor 
only $2.48 


Regular cloth-bound Edition, only $1.98 
Name 


Address 


City. Zone... State. 


‘Check here if you send payment with order. and we will 
iF coats. Same return privilege. 


WANTED 


MAN WITH CAR 


No Time Lik 
Now to Get In 


McNessBusiness 
T's no trick to make 
fond money whew you 


We Sng Gupta Ret 
Breeaermdareers 
ter Can’ 


McNESS CO., 483 Adams St, Freeport, IIL 


Men's Fully Guaranteed Th’ | 


15- JEWEL WRIST WATCH 


ORIGINALLY sold up to $55 
Now sacrificed because they're Gov't supe 
LOOK AT THESE FEATURES: 


Pot dehatien. Sraet LS 
MARYLAND DistmiBUTER’ 


NEW YORK MACHINE SHOP FACILITIES 
For Your Own 
For your use on our premises: many new machines: no 
minimdm: low hourly fates: C10" lathes toe. taller 
41.25, dri presses Bbc, suriace grinder Si. engraver, Toe, 
Ractal planer 
they ca do: w 
to" P we aa 
{5 focal addrentes 
ZELF TOOL & DIE WORKS 
682 6th Ave., Now York 10, MY. 


‘Tol. OR 5.2355 


PRICE REDUCTION ORS sEXPAMOED sees 


DECORATIVE METAL WORK 


A new manual for the amateur. Tells in easy to under- 
stand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy 
and interesting metal work really is. Fully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding. 253 pages. Send only $2.00 and your 
copy will be sent postpaid. Popular Science Monthly 
—Dept. 97, 353 4th Ave., New York 10, 


SEND FoR 


ALLIED's 


BIG 164-pacge 


RADIO 


Everything in Radio at Lowest Prices! 


Here is everything you want in Radio! New home radios 
‘and phono-radios, Ham receivers and gear, new kits, 
thousands of parts, tubes, tools, complete PA equip: 
‘ment, diagrams, latest radio books. The most complete 
stocks anywhere—in one big book—all at money-saving 
low prices! 


BUILD THIS 
AMAZING 
5 TUBE RADIO 


LOW-COST SUPERHET KIT 
Complete with Plastic Cabinet, 
Loop Antenna, and Tubes 
Ws hese! The frat ultra-modern 


rade components only. ‘Com- 
‘uber and full intrvction®. ONLY. 


av ine pie! Shoe. wt. 10 i $7 AOS 


GET THESE VALUABLE ALLIED RADIO BOOKS! 


ae 
Chicago 7, Ii 
im 
Seca 
ec... 


poacesanen= 


SPECIAL! GOV'T SURPLUS SPEC/AL! Wafaad Rartaare. Ge. tes: 


These Prices for U.S.A. Only — Send Postal or M.O, Only — 25% Deposit on C.0.D. Orders 
Foawall Tempetatare Switch 


cond sold by Modernist Trailer Mane 
in oT cgmlane, peered 


Cones to Ts wowwsive ond wrench Anyone 

SER ee sien aie a inion a, Accom 

‘Seon, fect tc a SeEad Yon oc. con aoe 

poe 

Bei tin —or sll and make money! Order vous 

titesor con vacondiionally guaranteed,” Picesaiy $899°30, 
ven, yor dure COD. 


3 
i 
if 
f 
i 


reody ‘but you pay for wach when you order 
Few tn, honta sd over shal schon, oly $131.30, Second ky containing blancs 
‘of trailer, 319.00. Onder todoy soecilying complete kit or fr hall of bit. Write fr ree Folder 


EEE REET IEe | Two way BEcTRONIC, SOUND 
NE 49 
OW TO CUT RAFTERS Poiplghicpep ringed 
ae a 


Eripe_ parties. W 
itt 2"lectronie 
Toll of “double 
xtrat. eed 


@HANDSAWS = @ HACK SAWS 
CIRCULAR SAWS @ BAND SAWS 
ALL OTHER: TYPES 


=N 710%, DYNAM Zo WELDER 


& 
~*_ IDEAL FOR AUTO © HOME APPLIANCE®@FARM REPAIRS $2 
P } 


iy 
I. 
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WORLD’S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


IDEAL FOR BUSINESS OR PERSONAL USE 


Lg lip 3 Fits vest pocket or purse. Guaranteed 
onit Gay) Secs otra cay tte 
cece a ee 
a oe tg Sd 
coe Uy abe hands Se 

pg a ee 

CREEL Suet te My ct uot” eat 
Seeipyeee SemNet vaca fot 
meat, uti Saoney AcCEe TED “as Ti 

aie Fa pee actA 


Alek of your, finge 
multiplies, divideecounte up to ten mil 
Hon. Pays for itself over and over in mis. 
takes avoided, and time saved. MAKES 
IDEAL GIFT. 
Sold on a positive money back guarantee. 
Sen 150, Calculator sent postpaid, 
ldress and pay postman 
$2.50.) MONEY BACK IN 10 
DAYS IF NOT DELIGHTED! (if outside 
U.8., send $3.00.) AGENTS WANTED. 


CALCULATOR MACHINE CO., (Mfrs.) 
Dept. 482 P.O. Box 248, Glenview, Illinois 


1/12 HH. P. MOTOR 
be 2 


1001 USES FOR HOBBYISTS, CRAFTSMEN 
New Emerson 1/12 H.P. D.C. motors. Amazing volue 
for hobbyists, craftsmen, radio hams. Operates bul- 
fers, fons and grinders, plus 1001 other 
RPM, 24V, D.C. Will operate on 6V curr 
postpaid for only $4.951 Send check or M. O. 


LEO HORCHOW ASSOC., Dept. 102, $0 W. freed St., Colombes, Odie 


1612 miles for $15.42 


Choose ony model of CROSLEY you with ond 
you'll get @ cor that weighs bout Yy os much 


‘ond spent only $15.42 for 
In the Convertible for Sedan) you 9 

modern cor with omple room for four 

people (like its 6” 4" producer) plus luggage. 

Designed to be "the or," requires less 


The CROSLEY 
PICKUP. {lelt) offers 
the most economicel 
transportation for 
service calls, fight 


[COpper BRAzed} 4-cylinder, volv 
engine thot weight only $9 Ibs 
26.5 honnepower, 35 to 50 mil ellen, 
$0 miles per hovr citing speed, 

Sedon lsts$68 Bet factory . . . Yoxes extra 


=L£ROSLEF = 


@ FINE car 


‘For information and terature, write: Crosley Motors, 
wen, Cineinnatl 14, Ohlos 


a neeeamacten ugh 


THE “POCKET-SIZE”/ «© 
* MACHINE SHOP ‘ 
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— 
15 Jewel Swiss Made 


WRIST WATCH 


Special 455 — 


Pent 


Inneroatigal famous Mentor and other 


rf 
movement, usually found only in watches 
telling for much more. Gold or stainless 
steel finish; stainless steel back, shock 


resistant, waterproof type; luminous dial: 
sitied “eure 

Rag dbste "A 
err 


Gov't Surplus—Famous 
STANLEY SUPER-VAC 
te cr a $55 


Many other brand 
inree savings, Writ 


ALLIED SALES Co. 
_200t, 8.323 Mieson 8, San Praneaes 9, C2 


1 surplus Stems at 
‘new ew eatalog 


WAR SURPLUS 


FIELD JACKETS 


and for 
Plain and Fancy Loafing 
Nothing like it has ever been 


é 
‘rier and re wll Pay beatae. 


5, & B SURPLUS SALES CO.,_ Dept. Ps 
2905 w. Chicoge 12, Hl 
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FASTEST PLANER inthe WORLD 


195% 


at this Low Price... 
Belsaw Mul i-Duty Planer 


21 Field Building 
8 City 2, Mo. 


is: 
315 Westport 
Wells tried emeeneee  ls ee eA eet, pment 


PLywoop Boar Kigs 


‘These READY-CUT 
boats can be assembled in 8 hrs, without forms or 
special tools. Kita are complete including all hard- 


ware, paint, etc, Send for free folders. 
TAFT MARINE WOODCRAFT 


Dept. A 636 39th Ave. NE. ‘Minneapolis 13, Minn. 


Say You Saw 


It In Popular Science 


FOR STEREO PICTURES, IT'S 


STEREO-TACH! 
Toke Third Dimension Pictures with the 
STEREO-TACH and your own camera! 


ate, Bit 

‘Third. Dimension Projection, the STEREO- 

FEECTORT June Outt See yur dealer or eric 

ADVERTISING DISPLATE Ine. Dt PST COVINGTON, KENTUOKY 


The Stereo-Tach 


CTE Ea "WMP SURPLUS... SENSATIONAL LguuiEs 
Y a “GADGETEER’S HEAVEN’ = rac'worid's tacest Soppcy 


MATIC 


iw Hydraulic Cylinders [A Real Buy! See eo 


WINDSHIELD z Tigra 


WIPER KIT J: comin . Bae = 3 | ee LAI ond PR 


Tnwroducing this she 
orteeat 


Testo ot $2.95 


D EI 
THE LARGEST FIRM OF EI E: SAN 
PALLEY SUPPLY CO. 72st Fitm oF, 


It-Might-Come-In-Handy Dept. 


VERY PSM editor has an active curios- 
ity, But there are certain local charac- 
ters around the shop who are as likely to 
have a screwdriver as a pencil in their shirt 
pockets, Referred to without prejudice as 
the “dirty-hands” editors, they are princi- 
pally concerned with the back of the book 
—those pages devoted to automobiles (and 
the imperishable Gus Wilson) and to the 
countless gadgets and projects published 
each month. 

A dirty-hands editor is a strange fellow, 
with values all his own. For him, curiosity 
has no decent bounds. He has an uncon- 
trollable passion to take the covers off 
things, to poke and pry behind the panel 
or cabinet, to admire the shiny little thing- 
ummies within, to see how every new de- 
vice he finds actually works. If on inspection 
of the innards of a new machine he comes 
upon a clever cam or a tricky gear train, 
his delight knows no limit. 

Among the other blessings for which 
PSM's boys in the back room are grateful, 
the fact that they work in New York City 
looms large. For New York is one of the 
world’s richest hunting grounds for the bits 
and pieces so dear to the heart of a dirty- 
hands editor. With whole blocks of stores 
devoted to metals, machine tools, motors, 
cabinet woods, and the like, rare is the 
week when some staff man doesn’t sacrifice 
a lunch hour to poke happily over the coun- 
ters and bins in search of that elusive 25B8 
tube or 11-mm, O.D. bearing. These easily 
available riches make him especially sym- 
pathetic to the plight of fellow craftsmen 
in, say, Gap Gulch, Wyoming, who are 
mainly dependent on the slender resources 
of a general store. It is for this reason that 
no workshop project is published until the 
general availability of materials, in either 
local outlets or national mail-order houses, 
has been considered. 

The magpie instincts of an editor con- 
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The desk of a dirty-hands editor. 


fronted with an array of hard goods are 
usually manifested in one of two ways. 
Home and Workshop Editor Walton heads 
one group that might be called the Pur- 
poseful-Buyer School: He carries little lists 
containing such notations as “3/16-inch end 
mill, %-inch drill rod, 18-gauge copper, 5- 
amp. fuses.” When he returns to his office 
after lunch, the list is missing but his pockets 
have a perceptible sag, and he clanks as he 
walks. 

The other group, known as the It-Might- 
Come-In-Handy-Someday School, is made 
up of those who return to their desks laden 
with gleaming bombsight components, sur- 
plus gun-director subassemblies and other 
entrancing bits of treasure. Questioned 
about what he will do with his purchases, 
such an editor will generally concede that 
his plans are vague. “What else could I 
do?” he will inquire defiantly. “Why, the 
ball bearings alone are worth more than it 
cost me.” 


Trot Rechems, B, 


Th. on 
JG5 


2Y3L-ASN-L 


For better results 
26 Basic Ring Designs 


No one piston ring design can 
meet all replacement needs, 
Sealed Power Individually Engi- 
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a par- 
ticular make of engine. 

‘These ring sets are engineered 
to save gas without sacrifice of 
oil economy, to save oil without 
inducing friction and cylinder 
wear. Each set gives balanced 
performance in a pai 
engine. 


An old horse is old for keeps— 
but an old engine can be made young again 


‘OU can’t look an engine in the teeth, but you can tell i 

by its performance—and new Sealed Power Piston 
can knock years off its age, saving oil, saving gas, and length- 
ening engine life. 

Whatever the make, model, or degree of cylinder wear in 
your car, truck or tractor, there is a Sealed Power Piston Ring In addition to 
Set specifically engineered to do the best possible job. These _Seoled Power In- 
sets are made up from twenty-six (26) basic designs of piston _dividvally Engi- 
rings, proud product of 36 years’ use as original equipment neered Piston 
by major engine builders. See your Sealed Power Franchise fing Sets, c1k for 
Dealer. Send a postal for illustrated, informative new book- Parone, Cylinder 
let on 7 ways to save oil. It's free and may save you lots of Sleeves, Valves, 
money. Sealed Power Corporation, Dept.H-9, Muskegon, WoterPumpsond 
Mich. In Canada: Stratford, Ontario. Chossis Ports, 


KEEP YOUR WAR BONDS! GET $4 FOR $3! 


© 1947, Sealed Power Corp. 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! * BEST IN OLD CARS! 
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NOW available: 


South Bend 9” Lathes are the answer 


On Easy Terms 
mmediate Delivery © 


SOUTH BEND 9 LATHES > | 


for men who are not satisfied with 
mediocre shop equipment. Built for 
industry's finest toolmaking, experi- 
mental, and production work, their use 
makes it possible to duplicate indus- 
trial performance in small shops. Their 
accuracy, versatility and ease of oper- 
ation will improve your craftsmanshi 


in three model 


HEADSTOCK 
Large diameter heat-treated spi 
‘extreme rigidity. 

superfinished to 5 micro- 
inches rms. (,000005"), adjustable 
journal bearings, and ball thrust bear 
ing assure pr - Direct belt drive 
for smooth ope: ‘ot high speeds. 
Back gear drive for slow speeds. 


(GB rotting Boer Leten Since 1906 


SOUTH BEND 
LATHE WORKS 
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QUICK CHANGE GEAR BOX 
Makes avoilable 48 pitches of screw 
threads—8 to 224 per inch instantly 
selected by changing two levers, 
coarse threads from 4 to 7 per inch 
after changing stud gear. 48 power 


‘and 48 power cross feeds: 
0252” are similarly selected. 


TAILSTOCK 
Graduated spindle of speci 
spindle steel. Hardened, self-0j 
center. Tallstock off-set top has set-o1 
for taper turning. Long hand-scraped 
bearing surfaces for flat and V bed 
ways assure perfect alignment and 
reduce wear. Positive action spindle 
lock and tailstock clamp. 


CARRIAGE 
Soddle travels on two V-ways. Com- 
pound Rest Cross Slide operated by 
power or hand feed. Compound Rest 
Swivel adjustable through 180° for 
machining bevels and short tapers. 
Apron has worm drive from lead screw 
through friction clutch for all power 
feeds and half-nuts for thread cutting. 


of spindle 
tive belt tension adjustments. TWELVE- 
SPEED DRIVE provides spindle speeds 
from 41 to 1270 r.p.m., SIX-SPEED 
DRIVE from 41 to 658 r-p.m. 


VAN NOS 
Scientific E 


MORE THAN 10,000 SEPARATE SUBJECT 


81, between the covers of one giant book, has been gath 
1 useful, complete and authoritative fund of information on| 
science ever published. 

More than thirty-six leading scientists and professors har 
yeors to put this vast wealth of knowledge at your command. 
in detail the principles and actual applications of the physical sciences| 
and engineering skills—in countless numbers of i ing articles, 


Mater, wheels—the machines and ools| 
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‘The immense Variety of animals of 
i sea ot ed and stream. bi, 
id pictured, that 


thet fablea 
‘organisa to 


raceme fully deweribec 
"SE he aren that ha 
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‘The scence of weather Is presented tn tut 
sclentine nccursey 
reports, and their-use i 


Complete accounts of 2 
si'the d 
a 


eige to Taddar and 
wow FA and YeevICOd Grae ary ye ATS 
Correiation of date In ieicine a 
lc to eaten mechs ae 
Bering satiation, lay 

Aimer sk, producer sk, mpl, et 


Fascinating accounts of the meth 
iy eal dlecoveries 


(Clear, seitteaching articies on the funda: 
mentale of arithmetic, algebs 


Pattans fiteation 
‘rushing! and ei 
tion, drying, as absorption, 


ane re 
Seen rs 
teal felds, 


EXPERIENCE? 18 years of roden 
iiect recent uw iy ths Sodas 
oko v4 


ofthe world, 


(HAD PLENTY OF 
EXPERIENCE WITH 
j ub L\ DIFFERENT CIGARETTES 
DURING THE WAR... 
IT'S CAMELS 
WITH ME! 


More people are smoking CAMELS than ever before! 


The wartime 
that switched mi 
RONC-RIDING champion Jerry Ambler 
is just one of millions, but his experience 
during the wartime cigarette shortage is typical 
“Look any brand I could get. [couldn't help 
comparing. Camels suit me best in every way. 
It’s swell to get Camels again regularly.” 
Yes, those choice Camel quality tobaccos 
are available again in sufficient quantity 
to insure all the Camels you want. 


According to a recent Nationwide survey: 


More Docrors 
SMOKE “ies 


than any other eee 


YOUR"T-ZONE” WILL TELL YOU 
+ T for Taste... T for Throat... 


